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Cover—The H.P.80, designed and produced 
for the Royal Air Force by Handley Page, 
Ltd., features a crescent (or scimitar) swept- 
back wing. This near-sonic bomber is powered 
by four Sapphire turbojet engines, built by 
Armstrong, Siddeley Motors, Ltd. Each of the 
two main undercarriages is equipped with four 
double-tire wheels. Further details concerning 
this aircraft and its performance are still included 
in Great Britain's official secret list. 


Editor 
Welman A. Shrader 
Managing Editor 
Berneice H. Jarck 


Assistant Editor Reviews Editor 
Rita J. Turino F. J. Harsaghy, Jr. 
News Editor Book Reviews Editor 

Beverly A. Dodge John J. Glennon 


Technical Advisers 
Hugh L. Dryden Robert R. Dexter 
S. Paul Johnston 


Advertising Manager 
Joseph P. Ryan 


Business Manager Adv. Production Mgr. 
Hugh C. Judge R. N. Lipner 


Western Office 
7660 Beverly Blvd., Los Angeles 36, Calif. 


AbL 


SUBSCRIPTION RATES 


Aeronautical Engineering Review United States and 
possessions, 1 year, $3.00; single copies, $0.50. Foreign 
countries including Canada (American Currency Rates), 
1 year, $3.50; single copies, $0.50. 

Entered as second-class matter at the Post Office, Easton, 
Pa., April 29, 1942. Acceptance for mailing at a Special 
Rate of Postage as provided for in the Act of August 24, 


pvehication Office: 20th & Northampton Streets, Easton, 


Editorial Office: 2 East 64th Street, New York 21, N.Y. 


Notices of change ‘of address should be sent to the Institute 
at least 30 days prior to actual change of address. 


Statements and opinions expressed in the Aeronautical 
Engineering Review are to be understood as individual 
expressions and not those of the Institute. 


Copyright, 1953, by the 
Institute of the.Aeronautical Sciences, Inc 


AERONAUTICAL 
ENGINEERING 
REVIEW 


Vol. 12 AUGUST, 1953 No. 8 


Contents 


Articles 
Recent Developments in the Navy’s Air Arm. . . . 


The Status of the Turbine-Powered Transport in the 
United States. ....... . .Frederick B. Lee 29 


Turbine-Powered Commercial Aircraft. . . 


Air-Line Point of View on Status of the Turbine- 
Powered Transport in the United States. . . 


MATS and the Gas-Turbine Transport Field. . . 


Aircraft Approach Tolerances . . .Arthur E. Jenks 13 


Reviews 
Reronautical Reviews... se 89 


Special IAS Publications «36 
Sherman M. Fairchild Publication Fund Papers . . r 


List of Corporate Members ............ £52 
Personnel Opportunities ............. I 


Published Monthly by the 
Iustitute of the Aeronautical Sciences, Iuc. 


} 
} 
| TE O 
>\ 2 
A 
| 


AERONAUTICAL ENGINEERING REVIEW AUGUST, 1953 


another aeroquip first! ... HOSE LINES 
THAT CONVEY HOT AIR UP TO 500° F. plus 
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“Little Gem” is an Aeroquip Trade Mark | tr 
al 
The aircraft industry asked for it... and Aeroquip was | la 
FIRST to develop hose lines that perform satisfactorily in jet in 
engine anti-icing systems. Extremely flexible and light in m 
weight, Aeroquip Anti-Icing Hose consists of a silicone inner tl 


- tube and a braided stainless steel cover that adds strength 
y and abrasion resistance. An important feature is Aeroquip’s 
detachable, reusable ““Jittle Fitting which was de- 
| signed especially for this type hose. Only the reinforcing wire 

braid of the hose is clamped between nipple and socket 
thereby eliminating compression of the silicone inner tube. 
Positive, fluid-tight assembly is assured. Anti-Icing Hose Lines 
are suitable for other applications—your inquiry is welcomed. 


“little gem’”’ 
FITTING FEATURES 


1. KNIFE-LIKE SPUR separates ‘a 
inner tube from reinforcing 5 
wire braid during assembly. : 


2. CLAMPING ACTION is 
exerted on reinforcing wire 
braid only. 


oad AEROQUIP CORPORATION, JACKSON, MICHIGAN 


ta SALES OFFICES: BURBANK, CALIF. © DAYTON, OHIO HAGERSTOWN, MD. © HIGH POINT, W. C. 
chi eaidlion: MIAMI SPRINGS, FLA. © MINNEAPOLIS, MINN. © PORTLAND, ORE. © WICHITA, KAN. © TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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IAS News 


A Record of People and Events 
of Interest to Institute Members i 


Bane and Chanute Awards 


Presented 


B. F. Greene, Jr., and W. B. Bridgeman Receive Bane and 
Chanute Awards at July 15 Dinner During IAS Annual 


Summer Meeting in Los Angeles 


The Thurman H. Bane Award 
for 1953 


Benjamin F. Greene, Jr., of the Air 
Force Cambridge Research Center, 
ARDC, USAF, was the recipient of The 
Thurman H. Bane Award for 1953 “‘for 
the development of an electronic system 
for airport traffic control which greatly 
increases the landing rate of aircraft un 
der high density traffic or poor visibility 
conditions.” 

Mr. Greene has developed an elec 
tronic svstem that, using radar to follow 
aircraft, automatically schedules the 
landing sequence of aircraft approach 
ing an airport. The equipment auto 
matically calculates the time of arrival 
that the plane would have, if the runway 


Benjamin F. Greene, Jr. 


were free, and then determines whether 
another plane is already scheduled for a 
landing at that time. If the runway is 
free, the plane comes in directly. Con 

versely if it is not free, the system finds 
the next open time and computes a de 

tour path that will introduce the proper 
delay. The computed heading in 

structions are relayed to the pilot by 
radio. 

With this newly developed system, 
aircraft can approach the landing area in 
an orderly controlled manner and with- 
out the delays inherent in the presently 
used method of ‘‘stacking”’ aircraft over 
an airport. Landings for these aircraft 
can be scheduled at 30-sec. intervals, 
provided of course that other factors, 
such as clearing planes from the runway, 
will allow such close spacing. 

The Thurman H. Bane Award, en- 
dowed by Major R. H. Fleet, honors the 
memory of Col. Thurman H. Bane, one 
of the most prominent technical officers 
of the U.S. Army Air Corps, who died 
in 1932. 


The Octave Chanute Award for 
1953 


William B. Bridgeman, Engineering 
Test Pilot, Douglas Aircraft Company, 
Inc., was given The Octave Chanute 
Award for 1953 ‘‘for outstanding con- 
tributions to the knowledge of super- 
sonics resulting from flights at recorded 
speeds and altitudes never before 
reached in a piloted aircraft.” 

The selection of Mr. Bridgeman as the 
recipient of the Chanute Award was a 
result of his work as Pilot and Engineer, 
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with particular reference to his contri 
bution to the knowledge of supersonic 
flight.as the pilot of the D558-2 Sky- 
rocket. 


Mr. Bridgeman received his _ first 
training as a pilot in 1940 when he 
entered the Naval Aviation Cadet 
Training Program. After receiving his 
Naval wings and commission, he was 
sent to the Pacific Ocean Area where he 
served for the duration of World War I] 
as a patrol plane pilot. 


Joining Douglas’s Flight Test Divi 
sion in 1948, Mr. Bridgeman was assigned 
the following vear to the Skyrocket proj- 
ect. Since that time, he has performed 
all the air-launched research flights in 
the D558-2. His most famous flight in 
this rocket-powered aircraft is the one 
that carried him to a reported altitude 
of 79,494 ft. and speed of 1,238 
m.p.h. 


Through Mr. Bridgeman’s 60-plus 
flights in the Skyrocket, data was ob- 
tained in a phase of supersonic flight in 
which no previous full-scale information 
was available. 

The Octave Chanute Award was 
established by the Institute in 1939 to 
honor the memory of Octave Chanute, 
pioneer American aeronautical inves 
tigator, who died in 1910. 


William B. Bridgeman 
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Northeast IAS Student Branches 


Hold First Regional Meeting 


The First Annual Northeastern Con- 
ference of IAS Student Branches was 
held on April 10-11 on the campus of 
Rensselaer Polytechnic Institute, Troy. 
N.Y. It was attended by approxi 
mately 65 students and faculty members 
from the Academy of Aeronautics, U.S. 
Naval Academy, Princeton University, 
The Johns Hopkins University, Massa- 
chusetts Institute of Technology, New 
York University, Carnegie Institute of 
Technology, The Pennsylvania State 
College, and Rensselaer Polytechnic 
Institute. 


Registration for the conference took 
place on Friday afternoon, April 10, 
and was followed by guided tours of the 
R.P.I. campus and the Aeronautical 
Engineering Department facilities. 


R. Bruce Forster, Development Engi 
neer in charge of Rocket Research at 
Bell Aircraft Corporation, was the guest 
speaker at the Friday evening dinner 
meeting. Mr. Forster discussed the 
design problems, power plants, and the 
developments of the X-1 and X-1A 
rocket aircraft. He was introduced by 
Prof. Andrew J. Fairbanks, Associate 
Head of the R.P.I. Aeronautical Engi 
neering Department, and Faculty Ad- 
viser for the R.P.I. Student Branch of 
the IAS. Films showing the X-1 and 
X-1A aircraft in flight and the NACA 
rocket-model flight-test program were 
shown. Charles L. Lee, Jr., an R.P.I. 


senior in Aeronautical Engineering, was 
Chairman of the Friday evening meeting. 

Two technical sessions were held on 
Saturday, April 11. At the morning 
session, under the chairmanship of 
Joseph A. Sabatella, Rensselaer Poly 
technic Institute’s IAS Student Branch 
Chairman, five undergraduate student 
papers were presented. The speakers 
and their papers were: Richard Kuta, 
Academy of Aeronautics, ““The Applica- 
tion of Jet Propulsion to Helicopters’; 
John Stewart and Maurice F. Gion- 
friddo, Massachusetts Institute of Tech- 
nology, ‘‘Aspects of Dynamic Wind 
Tunnel Testing’; Midshipman John P. 
Sinnott, U.S. Naval Academy, ‘‘The 
Application of Swept-Wing Principles 
to a Supersonic Axial Flow Air Compres 
sor’; William C. Zeltner and Stanley S. 
Albrecht, New York University, ‘Sand 
wich Construction for Aireraft’’; and 
Robert Skodis, Princeton University, 
“Employment of Smoke Tunnels in 
Airfoil High-Lift Device Experimenta- 
tion.” 

The second technical session was held 
on Saturday afternoon. The following 
graduate student papers were presented: 
“Experimental Study of the Natural 
Vibrations of Cantilevered Triangular 
Plates,” by Carl F. Zorowski, Carnegie 
Institute of Technology; and “A 
Nozzle for Obtaining Transient Super 
sonic Flow,” by Wiliam Guman, 
Rensselaer Polytechnic Institute. 


R. Bruce Forster, Development Engineer in charge of Rocket Research at Bell Aircraft 
Corporation (third from the left), is shown giving a manual demonstration of a certain lateral 
dimension. Watching him, from left to right, are: Prof. A. J. Fairbanks, Associate Head, 
Aeronautical Engineering Department, Rensselaer Polytechnic Institute; Milton B. Ames, Jr., 
Chief, Aerodynamics Division, NACA, Washington, D.C.; and Richard J. Wasicko, R.P.I. 
Senior in Aeronautical Engineering and Chairman of the First Annual Northeastern Conference 


of the IAS Student Branches. 
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Following the presentation of the 
graduate student papers, R. N. Wood- 
ham, Administrator of the Cornell 
Guggenheim Aviation Safety Center, 
discussed the latest techniques to im- 
prove safety in the air. He cited several 
examples of how poorly designed equip 
ment caused major accidents. Mr. 
Woodham was introduced by Pro- 
fessor Fairbanks. 

Films of Consolidated Vultee Air 
craft Corporation’s hydrodynamic 
model testing were then shown. In 
addition, the first taxi runs of the delta- 
wing water-based interceptor, the 
XF2Y-1 ‘“‘Sea-Dart,’’ and the initial 
flight of the XF-92A were shown. A 
North American Aviation, Inc., film 
showing the latest aircraft of this 
company was also shown. 

A banquet was held on Saturday 
night with Conference Chairman 
Richard J. Wasicko, an R.P.I. senior in 
Aeronautical Engineering, presiding. 
A welcome address was made by Dr 
Richard A. Waite, Jr., Dean of Students 
at R.P.I. Professor Fairbanks then 
announced the winners of the awards for 
the best student papers. Midshipman 
John P. Sinnott, of the U.S. Naval 
Academy, won first prize for the best 
undergraduate paper, with Robert 
Skodis, of Princeton University, and 
John Stewart, of M.I.T., winning second 
and third prizes, respectively. William 
Guman, of R.P.I., was awarded the 
prize for the best graduate paper. 
The prizes consisted of cash awards and 
desk models of current Grumman 
aircraft. Professor A. K. Booth, of the 
Mechanics Department, R.P.I.; Prof. 
C. Sanford, of the English Department, 
R.P.I.; and Milton B. Ames, Jr., of the 
NACA, served as a Committee of 
Judges in selecting the winners. 

Mr. Wasicko then introduced the 
banquet’s principal speaker, Milton B 
Ames, Jr., Chief of the Aerodynamics 
Division, NACA, Washington, D.C 
Mr. Ames presented an interesting and 
enlightening talk on the topic ‘Advance 
ing Aeronautical Science—A Chal 
lenge.’ He urged renewed attention 
to the vital role of research and engineer 
ing application in the production of ad 
vanced aircraft for both civilian and 
military use. Mr. Ames stated that 
“this vear the engineering colleges of the 
United States will graduate only 18,000 
students as compared to 32,000 in 
Soviet Russia,’’ and he said that unless 
present trends are reversed, the Russians 
will in 4 years be graduating four times 
as many engineers as the United States. 

M.1.T. extended a tentative invita 
tion to hold the second conference on its 
campus in 1954. Conference Chair 
man, Richard Wasicko, then formally 
closed the First Annual Northeastern 
Conference. 

RICHARD WASICKO 
Conference Chairman 
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This group picture shows the student award winners at the Third Annual West Coast Con- 
ference of the IAS Student Branches. From left to right, in the front row are: R. E. Buckland, 
University of California; D. M. Tellep, University of California; and P. Lamson, California 


Institute of Technology. In the back row, from left to right, are: Lt. (j.g.) W. 


. Harkins, 


USN, U.S. Navai Postgraduate School; Carl F. Branson, University of Washington; Keith 
Putnam, California State Polytechnic College; and Everett Alford, Oregon State College. 


Report of Third Annual West Coast 
Conference of IAS Student Branches 


The Third Annual West Coast Con 
ference of the IAS Student Branches was 
held on May 7, 8, and 9 at the Ames 
Aeronautical Laboratory, NACA, Mof 
fett Field, Calif. The major activities 
undertaken were the presentation of 
undergraduate and graduate papers, 
presentation of student awards, tour of 
Ames Aeronautical Laboratory, plant 
tour of United Air Lines, Inc., and plant 
tour of Hiller Helicopters. 

In the undergraduate division, the 
first-award paper was presented by 
ID. M. Tellep and R. E. Buckland, 
University of California; the second, 
by Everett Alford, Oregon State College; 
and the third, by Keith Putnam, Cali 
fornia State Polytechnic College. In 
the graduate division, the first award 
was given to P. Lamson, California 
Institute of Technology; the second, 
to Lt. (j.g.) W. D. Harkins, USN, 
U.S. Naval Postgraduate School; and 
the third, to Carl F. Branson, University 
of Washington. 

Each of the student award winners 
received a monetary prize and an IAS 
Certificate of Merit. In addition, the 
first-award winners in the undergradu- 
ate and graduate groups were given a 
Plaque of Merit by Lockheed Aircraft 
Corporation; the second-award winners 
received models of Boeing Airplane 
Company’s B-47; and the third-award 
winners got models of the F-92A from 


Consolidated Vultee Aircraft Corpora- 
tion. (The models and plaques were 
donated by the designated 
facturers.) 

The registered attendance at the 
conference was 78. This was made up 
mainly of students from the University 
of California at Los Angeles, California 
Institute of Technology, Cal-Aero Tech- 
nical Institute, U.S. Naval Postgradu- 
ate School, University of Washington, 
Oregon State College, University of 
California, and California State Poly- 
technic College. 

The banquet, held on May §8 at 
Ramor Oaks, Redwood City, Calif., 
was jointly sponsored by the San Fran- 
cisco and Los Angeles sections of the 
IAS. The awards and certificates for 
the best student papers were handled 
by the Los Angeles Section’s Sub- 
Committee on Student Affairs. 

The judges of the student papers 
were: Lester G. Kelso, Development 
Engineer, United Air Lines; Myles D. 
Erickson, Head, 7- by 10-Ft. Wind 
Tunnel Section, Ames; and Winfield 
H. Arata, Jr., Preliminary Design 
Engineer, Lockheed Aircraft Corpora- 
tion. The welcome to the conference 
attendees was given by John F. Parsons, 
Associate Director of Ames. 

WINFIELD H. ARATA, JR. 
Chairman, Sub-Committee on 
Student Affairs, Los Angeles Section 
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Ciba Joins IAS 


Ciba Company, Inc., of 627 Green- 
wich Street, New York 14, N.Y., has 
become a Corporate Member of the 
Institute of the Aeronautical Sciences. 

The company’s Plastics Division is 
now marketing vinyl-phenolic and epoxy 
adhesives for the aircraft industry. 
Included in this extensive line of ad- 
hesives is an improved type of Redux. 
Used in aircraft for more than 10 years, 
Redux has been the bonding agent for 
various primary aircraft structures. 
Those aircraft in which Redux has been 
utilized include the Chance Vought 
Corsair and Cutlass, the de Havilland 
Comet and Dove, the Bristol Britannia, 
and several helicopters. 

Among the epoxy adhesives marketed 
by Ciba is a group known as Araldite, 
which complements Redux in its usage. 
Araldite includes cold- and heat-setting 
types among which are found both 
liquid and paste adhesives. 

The Ciba organization has available a 
special aircraft technical service unit 
that is headed by G. M. Scales. This 
unit, which reportedly has had world- 
wide experience with adhesives, is com- 
posed of technicians who have received 
their training under Dr. N. A. de 
Bruyne, Managing Director of Aero 
Research Limited, Duxford, England, 
which is a Ciba subsidiary. 


Aero Medical Association 
Elects Officers 


Rear Admiral Bertram Groesbeck, 
Jr., (MC) USN, Commanding Officer, 
National Naval Medical Center, Be- 
thesda, Md., was installed on May 13 as 
the President of the Aero Medical 
Association. Admiral Groesbeck will 
preside at the society’s twenty-fifth 
anniversary meeting to be held in 
Washington, D.C., in 1954. Brigadier 
General Otis O. Benson, Jr., USAF 
(MC), Director of Staffing and Educa- 
tion in the Surgeon General's office, 
was chosen President-Elect. General 
Benson was the recipient of The John 
Jeffries Award for 1950, given to him by 
the Institute of the Aeronautical 
Sciences ‘‘for outstanding contributions 
to the advancement of aeronautics 
through medical research.”’ 

The following members were elected 
Vice-Presidents for the coming year: 
Kenneth E. Dowd, M.D., of Montreal; 
Andre Allard, M.D., of Brussels; Traj- 
ano Bernardo, M.D., of Manila; and 
E. O. Errebo-Knudson, M.D., of Copen- 
hagen. Chosen to serve on the Execu- 
tive Council for a period of 3 years are 
Brig. Gen. M. S. White, USAF (MC), 
Seymour Fisk, M.D., and Edward J. 
Baldes, Ph.D., MIAS. Dr. Baldes is 
Professor of Biophysics at the Mayo 
Foundation for Medical Education and 
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Research, University of Minnesota, and 
Chairman of the Section on Biophysics 
and Biophysics Research at the Mavo 
Clinic, Rochester, Minn. 


Guggenheim Fellowships at 
CalTech 


The appointment of three new Daniel 
and Florence Guggenheim Jet Propul 
sion Fellows and the renewal of six other 
Fellowships at California Institute of 
Technology was announced on May 28 
by Harry F. Guggenheim, IAS Member, 
Honorary Member, and Benefactor, 
President of The Daniel and Florence 
Guggenheim Foundation, and Dr. L. A. 
DuBridge President of CalTech. 

The new Fellows who were selected to 
carry programs of advanced study and 
research at CalTech’s Daniel and Flor 
ence Guggenheim Jet Propulsion Center 
are: Robert J. Hartlieb, Jr., of Lebanon, 
Pa.; Saul Feldman, of Los Angeles; 
and David M. Benenson, also of Los 
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Angeles. Mr. Benenson is an IAS 
Student Member who was awarded an 
M.S. degree in Aeronautics by CalTech 
this past June. 


The six Fellows whose grants were 
renewed for an additional vear are: 
Odus R. Burggraf, Jr., TMIAS; Donald 
A. Dooley, TMIAS; Martin Goldsmith; 
Denver C. Gore, Jr.; Frederick Harsh 
barger; and Charles A. Lindley 


The Daniel and Florence Guggenheim 
Jet Propulsion Center at CalTech was 
established in 1948 by the Guggenheim 
Foundation to provide facilities for 
graduate education and research in jet 
propulsion and rocket engineering with 
particular emphasis on peacetime uses. 
The principal post at the Jet Propulsion 
Center is a Robert H. Goddard Pro 
fessorship, named in honor of the 
American rocket pioneer, Dr. Robert 
H. Goddard (1882-1945 Chis post at 
CalTech is held by Dr. H. S. Tsien, 
FIAS. 


News of Members 


> Don R. Berlin (F), President, 
Piasecki Helicopter Corporation, re 
ceived an honorary Doctor of Engi- 
neering degree from his alma mater, 
Purdue University, on May 351. 


A. E. Russell, FIAS, FRAeS, Chief De- 
signer, Aircraft Division, and Director, The 
Bristol Aeroplane Company Limited, was 
one of six British aircraft designers who were 
honored at a Coronation Year Ceremony of 
Awards held recently by the Institute of 
Engineering Draughtsmen and Designers in 
London, England. Mr. Russell was given 
an illuminated Honours Diploma by the 
IEDD President, Lord Westwood of Gos- 
forth, in recognition of Mr. Russell's work 
as designer of the Bristol Britannia. This 
diploma is described by the IEDD as ‘the 
highest professional honours award, which 
less than a dozen other engineering de- 
signers have won in the past.” 


» Dr. Clifford C. Furnas (F), Direc 
tor, Cornell Aeronautical Laboratory, 
Inc., served with a mission on a visit 
to the Long Range Weapons Estab 
lishment at Salisbury and Woomera, 
South Australia, during late April and 
early May. The trip was designed 
to review progress of the Australian 
Guided Missile Program. The mis 
sion itself consisted of one USN, one 
RAF, five USAF, and two USA 
representatives, in addition to Dr. 
Furnas who represented the Re 


Colonel H. Franklin Gregory, USAF, 
AFIAS, is now serving as United States 
Air Attaché to the American Embassy in 
Paris, France. Colonel Gregory was the 
recipient of The Thurman H. Bane Award 
for 1943 “for his contribution to the military 
and commercial development of the heli- 
copter.” 
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search and Development Board. Dr 
Furnas is Chairman of the RDB’s 
Guided Missile Committee. 


> Anthony W. LeVier (M), Chiei 
Engineering Test Pilot, Lockheed 
Aircraft Corporation, will be the 
subject of a biography that has been 
accepted for publication by Harper 
& Brothers. The biography will be 
written in the first person by John 
Guenther, a former newspaper and 
magazine writer and editor. 


> Glenn L. Martin, IAS Honorary 
Fellow, Benefactor, and Founder 
Member, has announced his retire 
ment from all aircraft activities with 
The Glenn L. Martin Company 
However, he has indicated that he will 
continue as a company director for an 
indefinite period before making his 
retirement complete. He was re 
elected to the Martin Board of Direc 
tors on May 15. 


>» Frank N. Piasecki (F), Chairman 
of the Board, Piasecki Helicopter 
Corporation, was awarded an honor 
ary Doctor of Science degree by the 
Pennsylvania Military College. 


» Captain John Laurence Pritchard 
(HF), former Secretary of the Royal 
Aeronautical Society, was one of the 
23 recipients of the first Paul Tissan 
dier Diplomas of the Fédération Aéro 
nautique Internationale presented 
during the Fédération’s Congress 
which opened at The Hague on last 
May 15. 


Major J. Vivian Holman, MIAS, 
AFRAceS, who has been associated with the 
British aircraft industry for well over 30 
years, was recently elected to the Board of 
Redep Limited, of England. He is also a 
Member of the Board of Bryans Aero- 
quipments Limited. Major Holman has 
served for some years on various British 
committees concerned with civil aviation. 
In the fall of 1950, Major Holman relin- 
quished all of his executive posts, etc., with 


Radio & Television Trust Ltd., and its subsid- 
iary companies, of Great Britain. 
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Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of IAS members. All members 
are therefore urged to notify the News 
Editor of changes as soon as they occur. 


Mac C. Adams (TM), Aerodynamics 
Department, Douglas Aircraft Company, 
Inc. Formerly, Instructor and Graduate 
Student, Cornell University. 


Walter E. Benulis (TM), Senior Acro 
dynamicist, Republic Aviation Corpora 
tion. Formerly, Project Engineer, Air 
Armament Systems, Sperry Gyroscope 
Company, Division of The Sperry Corpo 
ration 


A. A. Boon Hartsinck (M), Sales Engi 
neering Staff, Lockheed Aircraft Corpora 
tion. Formerly, Independent Consultant 
with own company, Redwood City, 
Calif. 

W. Kenneth Bullivant (M), Senior 
Aeronautical Engineer, Facilities Opera 
tion Division, Ralph M. Parsons Com 
pany, Braddock Heights, Md. Formerly, 
Aerodynamics Engineer, Fairchild Air 
craft Division, Fairchild Engine and Air 
plane Corporation. 


Dr. Louis F. Doty (M), Design Engineer, 
Structures and Aerodynamics Depart 
ment, Aircraft Armaments, Inc. Form 
erly, Aeronautical Research Scientist, 
Lewis Flight Propulsion Laboratory, 
NACA. 


Roger E. Lindenmuth (TM), Associate 
Engineer, Douglas Aircraft Company, 
Inc. Formerly, Draftsman ‘‘A,’’ Douglas 
Aircraft. 


Cameron N. Lusty (AF), Pilotless Air 
craft Consultant, Barnum Hotel, Bridge- 
port, Conn. Formerly, Vice-President, 
Aircraft Division, Globe Corporation. 


Jack H. Sidebottom (M), Engineering 
Manager, Flight Refueling, Inc. Form 
erly, Assistant Director, Technical Serv 
ices, Aircraft Industries Association of 
America 


Henry Chess Trich (M), Manager, 
Proof Division, Parker Aircraft Company. 
Formerly, General Manager, Valve Divi 
sion, Proof Industries Corporation. 


Major Edmund G. Wodrich, USAF 
(AF), Chief, Airframe Branch, Aero 
nautical Standards Group, Departments 
of the Navy and Air Force, Washington, 
Formerly, Chief, Requirements 
Division, Headquarters, Holloman Air 
Development Center, Holloman AFB, 
N.M. 


This picture, taken at the Annual Banquet of the 1953 National Telemetering Conference 
in Chicago on May 20, shows the following persons seated at the head table (left to right): 
R. S. Gardner, Assistant Secretary, American Institute of Electrical Engineers; Harvard L. 
Hull, Director, Remote Control Engineering Division, Argonne National Laboratory; Dr. J. E. 
Hobson, Director, Stanford Research Institute; Kipling Adams, Head, Chicago District Office, 


General Radio Company; John A. Doremus, Director of Engineering, The 


D. Cardwell 


Manufacturing Corporation; W. A. Wildhack, Chief, Office of Basic Instrumentation, National 
Bureau of Standards, Department of Commerce; and L. G. Cumming, Technical Secretary, 
Institute of Radio Engineers. Mr. Hull (second from the left), the 1952-1953 Chairman of 
the [AS Chicago Section, represented the Institute. A total of 305 persons registered at the 
conference, which was sponsored by the AIEE, IAS, IRE, and ISA. Plans for the 1954 
National Telemetering Conference are now being made under the Chairmanship of W. J. 
Mayo-Wells, of The Johns Hopkins University's Applied Physics Laboratory. 


Corporate Member News 


e Aerolab Development Company . 
The recently announced Contour Sensor, 
an all-electric contour-duplicating attach- 
ment for machine tools, can be attached to 
the lead screw of almost any machine tool 
and requires only 110 volts a.c. Accord- 
ing to company claims, this attachment 
may be placed in the tool crib and used on 
any machine tool as the need arises. The 
company also says that the unit will trace 
to the working accuracy of the machine 
tool. The Contour Sensor contains an 
electronic sensing unit sensitive to 0.00002 
in., mounted in a conventional dial 
indicator case. As the indicator deflects 
from zero, a signal is sent to a portable 
electronic brain that interprets the signal 
and sends a power impulse to a small but 
powerful drive motor, which drives the 
lead screw just enough to return the work 
to zero on the indicator. This automatic 
action is said toreplace the eye, brain, and 
hand coordination of the operator. 

@ Aeroquip Corporation Aeroquip 
“Globe-Seal’’ Hose Lines, which can be 
connected with Ermeto or Ferulok types 
of flareless tube systems, are now being 


produced. These Globe-Seal lines are 
made up with the ‘Aeroquip detachable 
reusable fittings, except that the hose- 
fitting nipple connects with Ermeto or 
Ferulok tube connectors without the need 
for ferrules or inserts."’ This hose line is 
available in both the single and double 
wire braid types. 

e Aluminum Company of America... 
A new building now under construction 
adjacent to Alcoa’s Cleveland Works will 
house two massive forging presses of a 
35,000- and a 50,000-ton capacity each. 
These two presses are a part of the USAF’s 
defense program. The building, measur 
ing 1,083 by 480 ft., is scheduled for 
completion near the middle of next year; 
both presses are expected to be in opera- 
tion by January of 1955. Alcoa expects to 
lease from, and operate the presses for, the 
Air Force. 

Bendix Aviation Corporation .. . All 
of the operations of the Bendix-Skinner 
Division, now being carried on in four 
plants scattered throughout Detroit, are 


(Continued on page 54) 


tering Conference’ in Chicago May 20-29. 
Post, “ The Allen D. Cardwell Manufacturing Corporation, Plainville, Conn. 


1953 National Telemetering Conference Record 
Now Available at $1.50 per Copy 


This bound volume contains all of the papers that were presented at the 1953 National Teleme- 
It may be ordered at $1.50 per copy through R. F. 
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Discussing Discussions 


With the Fourth International Conference coming up 
next month, it would seem appropriate to belabor a 
point that has been made before in these pages, but 
which seems in need of repeated attention, to wit-—-post- 
paper discussions at technical meetings. 

We often refer to IAS meetings as ‘‘forums.’’ Some 
of them are; many are not. Originally, the word 
meant simply a place, but, since it described a place 
where citizens gathered to exchange ideas, it is now 
proper to use the word as a meeting itself. But note 
the significance of the word “exchange.” A forum is 
not a meeting at which a group of listeners are fold some- 
thing. It is, properly, a meeting in which the listeners 
participate in what is being said. Its purpose is the 
exchange of ideas. Its ultimate objective is to arrive 
at a meeting of minds. 

How often we fail to arrive at a desired objective be- 
cause the real purpose of the forum itself has not been 
understood! In all too many of our meetings first-rate 
papers are rounded off with a scattering of polite 
applause and a long and awkward silence. Sometimes 
a chairman will succeed in dragging a few (and ob- 
viously reluctant) characters to their feet and sometimes 
will succeed in getting a good discussion going, but it is 
seldom self-generated. 


We have pointed out before the contrast that has 
been in evidence at our three prior International meet- 
ings. Our British Cousins seem scarcely to permit a 
speaker to gather his papers and his wits together after 
closing before they leap to their feet in droves to agree 
or to disagree with this or that point that has been 
made. Now this is not always, and of necessity, good. 
They sometimes seem (to us) to go to somewhat greater 
lengths in congratulating the speaker and in agreeing 
with him than the occasion seems to warrant. Be that 
as it may, the average British engineer or scientist 
appears to be more at his ease standing on his feet in 
public discussion than do his opposite numbers from 
this side. There are exceptions, of course, but the 
weight of evidence points in that direction. 

Why is this so? On the basis of temperament, one 
might suspect the opposite. It is standard cartoon 
practice to depict the shy and retiring Britisher vis-a-vis 
the quick-drawing American extrovert. We should 
‘“‘sound-off”’ at the drop of a pointer, but we seldom do. 

There is, of course, a basic educational difference that 
may help account for it. In the past, British educa- 
tional programs have put a great deal more emphasis on 
what we are inclined to label the ‘‘classic’”’ subjects, in- 
cluding proper expressions in the English language- 
both written and oral. Debating for its own sake is 
more common practice there than here. We have our 
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high school and college debating teams, but participa- 
tion by the technically inclined is the exception rather 
than the rule. 
correcting the certain extent, not 
necessarily by promoting debating societies but by en- 


indications that we 
difference to a 


There are are 


couraging and even requiring engineering students to 
spend more time on the ‘“‘humanities.’’ The object is 
to turn out people whose interests are broader then their 
own immediate fields and who have a capability for self 
expression. This is good. We are sure that progress 
is being made and that the next generation of engineers 
may not be quite so reluctant to get on their feet and 
argue. 

But one difficulty that is ever with us is the question 
of security. Theoretically, the proper approach to a 
scientific problem should be on a basis of free discussion, 
Unfortu- 


nately, under present conditions such freedom of expres- 


pro and con, with a minimum of inhibition. 
sion is seldom possible. People fear that in the give 
and take of discussion they may drift over the pre- 
scribed line. Sometimes it is not too clear just where 
the line is drawn. But a security-minded individual 
should have not great difficulty in realizing where to 
stop and where to go. There are many areas within the 
scope of our meeting activities where the problem can 
be easily resolved. In such cases, we should not seize 


the excuse of security to throttle any urge that might 


arise to get up on one’s own feet and take part in a 
worth-while discussion. 

The problem of discussion is always with us. It 
applies to all IAS meetings from Student Branch up to 
the National and International levels. It might be a 
good idea for our Section Officers to give some concerted 
thought to the subject, to talk the problem over in 
Section meetings, and to make a point of selecting chair- 
men who are known to have particular talent in provoc- 
atively pointing up issues. 

One practical thing that can be done at all program 
planning levels is to allow more time for discussion in 
meetings. Too often our programs are packed too 
tightly with formal papers. We can only admit the 
fault in our National meetings. It is sometimes hard 
to resist the pressure of ‘‘just one more paper’’ for a 
session. But we hope we are learning. A good prece- 
dent is being set in the Fourth International where but 
two papers have been scheduled for a morning (or after- 
noon) period to allow plenty of time for discussion. 

During the Third 
Brighton, one or two Americans were conspicuous ‘‘ball 


International Conference at 


carriers’ in the discussion periods. It is now our hope 
that more of our delegates will take their cues at the 
proper time and get on their feet to help make the forth- 
coming London meeting the most successful yet. 

S. 
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Official U.S. Navy Photo 
The new angled “‘canted" flight deck of the aircraft carrier, 
U.S.S. “‘Antietam" (CV-36), was evaluated during tests off the Vir- 
ginia Capes in January, when carrier-based planes landed and took 
off the modified flattop at sea. The ‘‘Antietam,” shown refueling 
the destroyer, U.S.S. ‘‘Corry,"’ during the period, is the first American 
carrier designed to use this joint British-American Naval develop- 
ment in Naval carrier operations. Originally designed by the Royal 
Navy, the new deck will result in greater increases in fighting po- 
tential, operational efficiency, economy, and safety to the pilots 
and flight deck personnel of the ship. 


INTRODUCTION 


M" IS BEING DONE to improve performance, to 
decrease complexity, and to improve the re- 
liability of our aircraft in this supersonic and atomic era 
that we are entering. Naval aviation, in common with 
all Air Forces throughout the world, is working hard in 
these areas. The Supersonic and Atomic Age poses to 
all of us formidable challenges, but I am glad to em- 
phasize that, as applied to the Navy, these challenges 
do not appear as insuperable obstacles. On the con- 
trary, all of our research and development to date dis- 
closes increasingly the tremendous potential capabili- 
ties of United States air-sea power in the extension of its 
classical characteristics of flexibility, mobility, and vast 
striking power. The very plenitude of topics that | 
might deal with makes it a temptation to touch upon 
all of them with a few words in the shotgun method. 
However, I believe that it will be more useful to confine 
my remarks to certain major developments in this ad- 
vanced age which are peculiar to Naval aviation. 
Therefore, I will discuss a developing philosophy con- 
cerning high-speed seaplanes, the place of the airship in 
this high-speed era, and a new development in carrier 
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aviation which will have a most significant and impor 
tant effect on this vital weapon in our arsenal for na 
tional defense. 


WATER-BASED AIRCRAFT 


Seaplanes as we have thought of them were relatively 
slow and difficult to service and handle as compared to 
landplanes. However, there are some vital facts about 
the water basing of aircraft which it would be well to 
review. The protected water areas, located along 
coast lines, as well as inland, which are suitable for 
water-based operations are numerous. The vast ocean 
areas are, of course, not especially smooth landing fields 
all of the time, but, if high-performance aircraft could 
be developed to operate from the ocean surfaces even 
for a percentage of the time, the flexibility and mobility 
afforded would be great indeed. The thought of basing 
seaplanes from relatively small ships, of refueling from 
submarines in the open ocean, and of operating from 
harbors, inland lakes, and rivers without fear of having 
the landing strip destroyed by an enemy is stimulating. 
Water basing holds forth the potential of unlimited 
bases with practically indestructible runways, of un 
usually flexible operations, and perhaps of unusual 
economy, too. 
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To develop first-rate aircraft that are water-based 
required much more than the relatively small yearly 
percentage improvement in aerodynamic performance 
characteristic of the steady progress in landplanes. A 
large jump in aerodynamic performance was mandatory 
if the seaplane were to compete in the air. During the 
past 6 years, Naval research has emphasized develop- 
ment projects that would combine clean aerodynamic 
forms with good hydrodynamic configurations. Model 
tests in seaplane towing tanks, as well as wind tunnels, 
design studies, and even flight tests of a variety of hull 
forms on a small J4F Grumman Widgeon seaplane, 
were utilized in the quest for improved seaplane hull 
designs. 

Radical departures from the ordinary seaplane 
development programs were also investigated. The 
possibility of utilizing retractable 
was emphasized. 


water-ski gear 
Every modern research tool was 
utilized, including installing and testing of water skis on 
existing aircraft. More than one means of water 
basing high-speed aircraft was found. The use of 
planing tail hulls in combination with jet engines allows 
the use of slim aerodynamically refined hull forms. In 
addition, water ski alighting gear of a variety of forms 
has been shown to be feasible. The skis are used for 
take-off and landing, but in the air they may be re- 
tracted into a streamlined fuselage. Both the extended 
afterbody type of hull and the ski alighting gear rep- 
resent marked advances for rough-water operation, 
because they reduce the tendency of bouncing violently 
during take-off or landing. In addition, the skis may 
by mounted on shock struts to reduce hydrodynamic 
impact loads. At this time the delta-wing XF2Y 
seaplane fighter, which represents the first Naval high- 
speed jet seaplane, is undergoing high-speed taxi tests 
at San Diego, Calif. 

A most troublesome phase of the Navy’s high-speed 
seaplane development program is that of beaching and 
launching. Present means of beaching are difficult and 
time consuming and are considered unsatisfactory for 
fighter-type operation. One solution to this problem 
has been found in conjunction with ski alighting gear. 
Small wheels may be installed in the skis which permit 
automatic beaching and parking without the aid of 
beaching gear or beaching crews. The operation of 
existing aircraft with small beaching wheels in the skis 
has demonstrated the great ease with which such air- 
craft may be operated from a ramp and, in some cases, 
even from the beach itself. 


The challenge of developing high-speed seaplanes has 
been great, and the Navy’s research effort has had to 
resort to radical departures from conventional design. 
The practical use of the designs that have been de- 
veloped has, of course, not yet been fully demonstrated, 
but it seems safe to look to the future for water-based 
aircraft with excellent aerodynamic performance, im- 
proved water take-off and landing characteristics, 
and simplified beaching and ground-handling proper- 
lies. 


AIRSHIPS 


I will now touch on the use of airships in the Navy, 
since it is certain to be of especial interest in this area. 
In the Atomic Age a real threat to our security can be 
the submarine-launched guided missile with an atomic 
warhead. The Navy's major mission is that of com- 
bating the submarine in all its operations against the 
United States, including the possibility mentioned 
above. It is interesting to note that in the Supersonic 
Age there is still a requirement to go slowly. One does 
not look for a collar button by running a hundred-yard 
dash. Therefore, in combating the submarine we must 
cruise at speeds that are compatible with the detection 
devices that are now available and which are under 
development. Naval aviation uses against the sub- 
marine conventional aircraft, both of the carrier-based 
and the land- and sea-patrol types, as well as helicop- 
ters and airships. Each of the types mentioned above 
has its advantages, but all have the common purpose of 
detecting a modern submarine. Significant progress is 
being made in all types, but, since World War IT, signifi- 
cant advances have been made in the development of 
new airships. These new airships will be bigger, they 
will have longer range, be somewhat faster, but, above 
all, be capable of carrying great quantities of the equip- 
ment that is essential to search out modern submarines. 
These airships will be much less subject to weather 
limitations, and we hope that they will be able to stay 
in the air above our convoys in all but the worst possible 
weather. These new airships will be capable of not 
only searching out but killing the modern submarine. 
We have developed techniques for landing the airship 
on even our smallest carriers and can thus refuel and 
reprovision them at sea, which will permit them to op- 
erate with convoys far from their normal shore bases. 


THE CANTED DECK CONCEPT 


We now come to a development that I feel will make 
the aircraft carrier particularly well adapted to handle 
This is the canted deck 
The modern aircraft carrier, called upon to 
operate aircraft that are rapidly growing in weight and 
performance, requires a difficult balance in launching, 


the aircraft of the future. 
concept. 


The Convair XFZY-1 experimental jet seaplane is equipped with 
hydroskis for better rough-water landing and take-off performance. 
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Official U.S. Navy Photo 
ZPN-1 airship built by The Goodyear Tire & Rubber Company. 


landing, and handling capabilities. Her catapults, 
arresting gear, and airplane elevators, in particular, 
must be mated to the most demanding of the various 
types of aircraft which she will operate. Within the 
limitations of her fixed flight deck length and within 
the established ship stability criteria, the provision of 
adequate equipment for flight operations of advanced 
aircraft is a serious problem and one which in many 
cases leads to a compromise with other ship features 
that have not heretofore been encroached upon. 

The canted deck seems, at least in part, to be the 
answer to the problem. 
this development. 


Let us trace the history of 
During a conference with a British 
Admiralty exchange team in the fall of 1951, the deck 
layout of the new Forrestal-class carrier was under 
discussion. One of the members of the British team 
remarked that the extension of the flight deck at the 
port and starboard sides closely followed a new type of 
landing area conceived and proposed by L. Boddington, 
of the Royal Aircraft Establishment, and Capt. D. R. F. 
Cambell, D. S. C., Royal Navy. The personnel of the 
Ships Installations Division, Bureau of Aeronautics, 
under Capt. Sheldon W. Brown, USN, recognized this 
suggestion as having great promise as a possible solution 
to many of the problems confronting carrier operations 
in the supersonic era. 

Instead of landing aircraft straight up the centerline 
of the ship, the British proposal was to land the aircraft 
diagonally across the deck. This would be accomplished 
by angling or canting the centerline of the landing 
area 8 or 10 deg. to port of the centerline of the ship. 

On the conventional carrier deck the landings are 
straight up the deck, and the maximum practicable 
number of arresting wires and barriers is installed in the 
ship to provide the greatest possibility of arresting the 
landing aircraft and to afford maximum protection to 
personnel and aircraft on the forward part of the flight 
deck. On Essex-class carriers there are 13 arresting 
wires, five barriers, and one barricade, with a total of 
twelve arresting engines. 

With the canted deck, the great number of arresting 
wires and barriers is not required. If a pilot fails to 
engage an arresting wire, he simply takes off and comes 
around for another pass. Therefore, only six arresting 
wires are installed in a canted deck landing area. It 
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will be noted that there are provisions for an emergency 
barricade for jet aircraft and two emergency wire bar- 
riers for propeller aircraft. 
they will not be erected. 


Under normal operations 
In the event of a hook mech- 
anism becoming inoperative, the barricade or bar- 
riers, as required, will be raised for an emergency ar- 
restment of the aircraft. The radical reduction in the 
number of arresting wires, barriers, and arresting en- 
gines required for the canted deck will not only give a 
substantial saving in topside weight of the carrier but 
also produce a great saving in the cost of flight deck 
equipments and installations. 

In addition to the weight and complexity which will 
be saved in the carrier, there is the possibility of reduc- 
ing the weight and structural complexity of the carrier 
aircraft. With jet aircraft, the structural strength 
supplied in order for the aircraft to sustain a Davis 
barrier crash will no longer be required. With the 
extra landing area available, longer runouts of arresting 
wires are permissible, resulting in lower stresses being 
applied during an arrestment. Utilizing the ‘‘power- 
on” landing and new approach technique, much lower 
vertical sinking speeds should be realized. This will 
result in reduced initial stresses and shock on landing 
impact and, consequently, reduced strength require- 
ments in the aircraft. 

Since the potentialities of the canted deck concept 
appeared excellent, preliminary tests were conducted at 
sea. ‘‘Touch and go” landings with various types of 
aircraft were made straight up the deck on the U.S.S. 
“Wasp” in March, 1952, to develop approach tech- 
niques and to test out ‘‘power-on’’ landings. With 
“power on” landings, approximately 70 to 80 per cent 
power is maintained on the jet engines until after 
touch-down or until a wire has been engaged. There 
are definite advantages in using a ‘“‘power-on’”’ technique 
in landing swept-wing aircraft because of their high 
angles of attack in the landing attitude. The vertical 
component of the engine thrust is a significant part of 
the airplane's lift and should be maintained until con- 
tact with the deck is made, if a hard landing is to be 
avoided. ‘‘Power-on”’ landings are not possible with 
barriers, barricades, and parked aircraft in front of the 
landing airplane. However, during the Wasp tests, 
the use of “‘power-on’’ landings with jet-propelled air 
craft proved not only feasible but appeared to be par- 
ticularly well suited to the canted deck concept of carrier 
landings. 

The success of the Wasp tests led to further evalua- 
tion. A simulated canted deck was painted on the ex- 
isting flight deck of the U.S.S. ““Midway”’ in May, 1952. 
The arresting wires were removed and the aircraft made 
“touch and go” landings diagonally across the existing 


flight deck. Tests were conducted using the ‘‘power- 


on” technique for jet-propelled aircraft. The con- 
ventional landing technique, in which a pilot “‘cuts’’ his 
throttle after receiving a cut from the landing signal 
officer, will be required with propeller-driven aircraft. 
Future tests will firm up the ‘power-on’ and ‘‘cut”’ 
techniques to be employed with each type of airplane. 
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However, the Midway tests substantiated the opera- 
tional feasibility of the canted deck and confirmed the 
results obtained by the British Admiralty in similar tests. 
Both Fleet and Naval Air Test Center pilots partici- 
pated in these preliminary tests aboard the Midway. 
The majority of the pilots and the flight deck crews, as 
well as the observers, were enthusiastic over the poten- 
tialities and implications of the canted deck concept. 

Since the Wasp and Midway tests were successful, 
the decision was made to carry out a full-scale test and 
evaluation of the canted deck concept. To accomplish 
this, the flight deck of the U.S.S. ‘“Antietam’’ was 
modified in the New York Naval shipyard during the 
Fall of 1952 to provide the canted deck area. Under 
the direction of the Bureau of Ships, this project was 
completed in remarkably short time. The Bureau 
bent every effort toward making the Antietam avail- 
able at the earliest practicable date to carry out the 
tests that are so important to Naval aviation of the 
future. The Antietam put to sea in January of this 
year, and the tests aboard her are now under way. 

Because of the short time available for the conversion, 
many features that may be incorporated in the canted 
decks of the future had to be improvised in the Antie- 
tam. An angle between the centerline of the ship and 
canted deck of 8 deg. and 9 min. was chosen for the 
initial tests. However, it is planned that various an- 
gles will be tested during the trials. There were six 
landing wires installed perpendicular to the axis of the 
canted deck. The deck sheaves were modified and 
idler sheaves placed on the forward three wires to cut 
down on the span and the tendency toward off-center 
landings. A triangular strip of deck was added to the 
port side as the forward extension of the landing area. 
Since the deck extended 15 ft. beyond the elevator, the 
elevator for these tests was fixed in the up position. In 
future installations the elevator will be operable. With 
the additional strip of deck, the landing area on the 
Antietam became 75 ft. by 525 ft., which gives approxi- 
mately a 20 per cent increase in the usable length of the 
landing area. A triangular strip of deck was also added 
to the aft end of the landing area to square off the deck 
with relation to the axis of the canted deck. 

Let us examine in some detail the operating and re- 
lated design features that can be derived from this con- 
cept. 

Safety Features.-The landing areas of the canted 
deck layouts have no obstructions or parked aircraft 
forward in the direct path of a landing airplane and 
should, therefore, greatly reduce the hazards associated 
with present landing operations. This arrangement 
would completely eliminate the severe types of flight 
deck crashes that result from airplanes jumping over the 
barriers and from aircraft penetrating the barriers and 
barricades because of excessively high engagement 
speeds. In addition, the hazard of loose rockets and 
inadvertent triggering of machine guns will be elimi- 
nated. 

Psychological Effect—No longer does the pilot have 
to face barriers, barricades, and parked aircraft as he 
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approaches for a landing. With the canted deck, the 
pilot, failing to engage an arresting wire, has ample 
room to take-off and go around for another attempt. A 
missed engagement results in nothing more serious 
than a simple “‘touch and go”’ landing. The disturbing 
thought that something may go wrong and result in a 
barrier engagement or a serious crash into the parked 
aircraft will no longer exist. This is particularly ap- 
plicable to night carrier landings. The hook bounces or 
faulty landings that used to result in the clang of the 
crash alarm should now be just another pass to be im- 
proved on in the next landing. The new pilot, or old 
pilot requalifying, may make several ‘‘touch and go” 
landings to iron out his approach technique and get the 
feel of the aircraft in the canted deck approach before 
he is arrested by the landing wires. The safety fea- 
tures of the canted deck have an excellent psychological 
effect on the pilots: From their point of view, these are 
vital factors. The pilot of the landing aircraft is not 
the only one who benefits by the canted deck. The 
flight deck crews also benefit. These personnel park 
and service the aircraft that have landed and are fre- 
quently required to be on the forward flight deck while 
aircraft are landing. For these men, the canted deck is 
the best carrier innovation in 20 years of operation. 
No longer will they need to worry about the landing 
aircraft while they go about their duties. Thus, the 
time to service the aircraft can be reduced. 

Operating Technique._-Tests conducted to date indi- 
cate that the optimum condition for approach and land- 
ing is with the relative wind directly down the center- 
line of the canted deck. This situation can be easily 
obtained by proper adjustment of ship’s course and 
speed. Once in the groove, if the pilot maintains the 
heading of the aircraft along the axis of the canted 
deck, the track of the aircraft with respect to the ship 
will always coincide with this axis regardless of varia- 
tions in approach speed. The aircraft will land neither 
in a cross wind nor a skid; therefore, this approach and 
landing technique is no more difficult than the present. 
However, with surface winds less than 4 knots it is im- 
possible to obtain a relative wind of 25 knots or greater 
down the canted deck axis. In the worst condition, 
which is a dead calm, the relative wind is from dead 
ahead: Therefore, the pilot is required to maintain a 
heading slightly to the right of the canted deck axis in 
order that the track of the aircraft with respect to the 
ship be maintained along the axis. This condition is 
never worse than landing in a 10° cross wind from star- 
board and presents no difficulty as demonstrated by 
actual tests. 

Power-On Landings.—A power-on type of carrier 
landing is required with jet aircraft for canted deck 
landings. With power-on, the turbine continues to 
run at high r.p.m., corresponding to 70 to 80 per cent 
power, thus facilitating rapid attainment of take-off 
power in case a wire is not engaged. In addition, this 
technique is visualized as being necessary when landing 
highly swept-wing aircraft that assume a very high 
angle of attack when in the landing attitude. In this 
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attitude the vertical component of the engine thrust is 
a significant part of the airplane’s lift and must be 
maintained until contact with the deck in order to 
avoid a hard landing. 

Tests to date have also indicated that the vertical 
sinking speeds now encountered in carrier operations 
can be halved with the new landing techniques on the 
canted deck. 

Increased Launching Capabilities. 
onstrated that 


It has been dem- 
reciprocating aircraft can take-off 
from the canted landing area while jets are being 
launched from the two forward catapults; with the 
canted deck the launching intervals should be reduced, 
which will contribute to a longer mission time. There 
is also the possibility of installing an additional catapult 
in the canted landing area, which would also decrease 
the launching time for a given number of aircraft. 

Lighter Weight Aircraft..-Another dividend is the 
reduction in aircraft weight by elimination of the neces- 
sity for designing the aircraft structure to accept 
barrier loads. Further weight-savings may also be ex- 
pected through adoption of the canted deck, since this 
arrangement especially lends itself to the use of longer 
runout arresting gear and, consequently, lower arrested 
landing strength requirements. These, coupled with a 
much lower strength requirement due to lower vertical 
rates of descent, have the potentiality of a substantial 
weight-saving in the aircraft. 

Shorter Landing Interval.—It is anticipated that the 
canted deck arrangement will result in shorter landing 
intervals. Instead of an arrested airplane being re- 
quired to taxi to a position forward of the barriers and 
barricade in order to clear the deck for the next air- 
plane, the airplane need be taxied only a short distance 
to starboard to clear the deck. 

In addition, the time now expended in clearing the 
deck and rerigging barriers and barricades following 
barrier crashes is greatly reduced. (We do not have 
such barrier crashes frequently, but it is a contingency 
that must be provided for in planning the reserve of 
fuel a formation must have upon return to the carrier. 
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Faster clearing of the deck is an extremely important 
advantage in landing a jet air group because of the 
shorter endurance of this type of aircraft.) 


CONCLUSION 


The problem of increasing the effective group loiter 
time is becoming more and more important with faster 
jet aircraft in production and the even faster ones in the 
experimental stages. The canted deck will definitely 
be a step in the right direction in solving this problem 
Tests conducted to date, with personnel relatively in 
experienced in this type work, indicate that the time 
needed to land an air group on board may only be about 
one-half that required at present. This means that, 
since the last plane aboard must have a certain mini 
mum ‘“‘loiter’’ time, the group need not arrive over the 
carrier as soon. If the Antietam tests live up to their 
expectation, great relief in this area should result. 
Some of our older carriers, which today have reached 
the limit of their “elasticity,” will be revitalized for 
many more useful years of life, and our new ones will be 
provided an added margin of operational capability 
which will permit a most desirable and necessary con 
tinuing advancement in naval aircraft performance. 

The introduction of the barricade, the successful 
development of increased capacity arresting gear, the 
adoption of the steam catapult with its increased 
capacity, and the potentialities of the canted deck have 
guaranteed for carrier aviation greater operational 
capabilities than it formerly enjoyed in the days of the 
reciprocating-engined aircraft. With the introduction 
of these new developments into the fleet, carrier avia 
tion should attain a new striking potential and flexibility 
not previously thought possible. The canted deck is 
another milestone in Naval aviation and should begin a 
new era in carrier operations. 

In conclusion, the developments mentioned are a 
few that will ensure for Naval aviation a healthy and 
productive future in national defense and will guarantee 
that the proud record achieved in World War II, and 
over Korea, will be maintained in the years to come. 
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The Status of 


The Turbine-Powered Transport 


in the United States 


FREDERICK B. LEE* 


Civil Aeronautics Administration 


N THIS DISCUSSION, I shall outline what the United 
l States Government, and particularly the CAA, has 
done and is doing in the field of civil turbine-powered 
transport development in the United States. 

The past history is shown in chart form in Fig. 1. 

As early as April 17, 1945, the Air Coordinating Com- 
mittee was confronted with the problem of finding 
suitable means of fostering the development of new 
The 
first committee study of the problem was completed 
on February 13, 1947. 


models of large commercial transport aircraft. 


The second and final study 
(ACC 13/1.2), completed over 5 years ago and dated 
November 4, 1947, pointed to the developments under 
way in foreign turbine transport aircraft, the absence of 
development of any new types of transports in the 
United States, the high cost of developing new trans- 
ports, and the importance of civil transports as a mili- 
tary reservoir. 

Also, during 1947 the Congressional Aviation Policy 
Board and the President's Air Policy Commission, the 
latter generally called the Finletter Committee, made 
their comprehensive studies. Of particular interest in 
connection with our subject are two recommendations, 
one by the Congressional Board to the effect that 
“the Federal government should sponsor the develop- 
ment of prototype transport and cargo aircraft. 
and the other in which the Finletter Committee rec- 
ommended that ‘‘new types of transport planes be op- 
erated regularly...before passengers are carried... 
to permit mechanical or design weaknesses to become 
apparent... 

The Congressional Board also recommended the es- 
tablishment of an interdepartmental Civil Air Transport 
Evaluation and Development Board. Such a group was 
temporarily established in 1948, and from their studies 
came valuable reports on air cargo potential, cost re- 
covery, and the Prototype Aircraft Report of January, 
1949, which incorporated, in addition to a considerable 
amount of data on air cargo perishables, the first ob- 
jective specifications on 30,000- and 50,000-Ib. pay- 
load cargo airplanes and a jet: transport. 

Recommendations of the Congressional and Fin- 
letter reports resulted in the passage of Public Law 
867, which became effective on September 30, 1950. 
This is enabling legislation that authorizes the expen- 

Presented at the Washington, D.C., Section, IAS, February 3, 
1953. 

* Deputy Administrator. 


29 


diture of $12,500,000 over a 5-year period for testing 
that would aid in the development of improved trans- 
port aircraft in the interests of safety, economy, and 
the national air transportation system. Funds twice 
have been requested to carry out the provisions of 
Public Law 867, but in both instances the Congress 
made no appropriations. 

Concurrent with the legislative and Air Coordinating 
Committee work, the CAA, beginning as early as 
1946, began informal discussions with ICAO and the 
industry on some of the many problems on airworthi- 
ness, operation, airports, and airways, which would be 
encountered when turbine-powered aircraft are put into 
civil transport operation. 

In 1947, a number of CAA pilots received training 
and were checked out in F-SO fighters. 

A CAA engineering test pilot spent almost all of 
1948 in England in the Empire Test Pilots Course, in 
which there was an opportunity to fly a number of 
different turbine-powered aircraft. 

Starting in 1949, through the cooperation of the Ca- 
nadian Department of Transport and A. V. Roe Canada, 
Ltd., the CAA has had the opportunity to observe and 
participate in phases of the development and testing of 
the Avro Jetliner. 

In fact, the current plans of the CAA for operations 
under Public Law 867, contingent, of course, on the 
availability of funds, contemplate the use of the Jet- 
liner during the next year to obtain data on airworthi- 
ness and operation of turbines. 

That year (1949) also saw the first CAA seminar on 
turbine transport aircraft. This was intended to 
acquaint CAA personnel with some of the problems 
that must be solved before turbine-powered aircraft can 
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safely be integrated into civil air transport. This sem- 
inar was followed in April, 1950, by the first CAA re- 
port on the problems relating to the airworthiness re- 
quirements for jet transports. This report formed the 
basis for the paper on turbine-powered transport air- 
worthiness standards which was delivered by the chief of 
CAA’s Aircraft Engineering Division before the Annual 
Summer Meeting of the Institute of the Aeronautical 
Sciences at Los Angeles in July, 1950. 

In the latter part of 1950, a number of CAA pilots 
received training in B-45 jet bombers, and the CAA 
plans for functioning under Public Law 867 were for- 
mulated. Intensive study of the B-45 testing performed 
by General Electric at Schenectady gave additional 
emphasis to the importance of getting work under way 
on further developments in navigational and communi- 
cations aids. 

The CAA’s Prototype Aircraft Advisory Committee 
with its high-level representation from Government and 
Industry was established in 1951 and commenced a se- 
ries of meetings. Also, its Technical Subcommittee 
started work. A survey of foreign transport aircraft 
was made by the Foreign Survey Group, a six-man 
Government-Industry group. A standing committee 
on aircraft performance was established in ICAO, and 
the United States members have been meeting almost 
daily during the past year for the development of a 
rational approach to performance which will be ap- 
plicable to both piston- and turbine-powered aircraft. 

In January, 1952, the CAA issued a report entitled, 
Proposed Policies on Airworthiness Requirements for 
Certification of Turbine-Powered Transport Airplanes, 
which was developed from the 1950 report and in- 
cluded the best lessons gained from the rapid de- 
velopments that had taken place during the period. 

During 1952, the activity of United States aircraft 
manufacturers in the development of turbine-powered 
transports accelerated greatly, and last November, to 
facilitate meeting the responsibilities of the CAA, the 
Administrator, Charles Horne, took an important 
step in establishing a Turbine-Powered Transport 
Evaluation Team under the chairmanship of George 
W. Haldeman and including CAA experts in airworthi- 
ness and operations. The purposes of the team are: 

(1) To assure uniformity in handling type certifica- 
tion of turbine-powered transports, 

(2) To develop CAA criteria and policies on type 
certification and operation, including aspects of airways, 
air orts, and communications. 

(3) To carry on the activities assigned for prototype 
aircraft testing under Public Law 867. 

(4) To make the team a central source of information 
on turbine-powered transport developments. 

Much has been written and said about the progress 
of foreign nations, particularly Britain in the develop- 
ment and use of turbine-powered transports. The 
Comet, the Viscount, and the Britannia in particular 
present a real challenge to American industry. No 
one can question our own great progress in the devel- 
opment and operation of military turbine-powered 


aircraft, particularly jets. However, in civil transport 
we are only starting. 

Figs. 2 and 3 provide a general comparative picture 
of United States and British turbine-powered transport 
development based on published statements. I feel 
that these charts provide an important key to the 
problems that CAA will face in the coming 5 to 10 
years in approving turbine-powered aircraft and es- 
tablishing safe and efficient procedures and standards 
for their operation. 

First, it is obvious that despite our tremendous ef- 
fort in developing and operating military turbine- 
powered aircraft, we are only beginning to get under 
way on civil transports. 

Second, it will be several years before we obtain any 
experience on a United States-built civil jet transport 
and probably close to 5 years before such aircraft will 
go into regular operation. 

Third, comparatively little is being done in the United 
States toward exploiting the turboprop power plant for 
cargo, coach, or feeder airplane work. 

The accumulation of foreign experience and our own 
delay will tend to focus increasing prestige and eco- 
nomic and technical pressure on United States manu- 
facturers, operators, and the CAA to accelerate the 
starting date of United States turbine transport oper- 
ations. 

Fig. 4 shows the fatal accidents that have occurred 
in United States air carrier operation to transport air- 
craft that received civil approval after World War II. 
The Douglas DC-4, which technically also comes in 
this category, has been omitted because of the large 
amount of development and experience gained during 
its military use. 

Note the preponderance of accidents chargeable to 
mechanical failure early in the operational history of 
the aircraft. These aircraft differed from the prewar 
DC-3, Lodestar, and Stratoliner principally in having 
more complexity, greater size, and greater speed. But 
our lack of design ‘“‘know-how” let us down. Our 
crystal ball was not big enough or clear enough to let 
us anticipate and avoid all the serious troubles we en- 
countered. 
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How much more important it is, then, that in making 
a fundamental change from piston to turbine power we 
gain and make use of all the experience we possibly 
can. 

Implementation of the provisions of Public Law S867 
would allow us to make substantial progress in that di- 
rection, and the establishment of the Turbine- Powered 
Transport Evaluation Team by CAA Administrator 
Charles Horne is another constructive step. 

Having given you the background on the Govern- 
ment side of this civil turbine-powered transport de- 
velopment, I should now like to devote the few remain- 
ing minutes to a brief description of a few of the prin- 
cipal problems that face us in establishing safe and effi- 


cient transportation with turbine-powered transports. ° 


Mach Number Limitations.—An important problem 
in connection with the commercial operation of jet 
transports will be the establishment of the speed mar- 
gin necessary between that used in normal operation 
and the maximum value that will be demonstrated in 
the CAA certification tests. A jet transport is most 
efficient when operating at high speed and high altitude. 
However, there must be an adequate margin to take 
care of the effect of the normally expected degree of 
deterioration during the service life of the aircraft, the 
extent of inattention of, or distraction to, the pilot, 
turbulence, and other effects. The problem is one 
that has not been experienced to any great extent with 
piston-powered transports, because the available cruising 
power provides a realistic limitation on the normal oper- 
ating speed. 

The extent of this margin will have a direct effect 
on the required structural strength of the aircraft and 
upon its economic efficiency. 

Explosive Decompression.—Explosive decompression 
is a newspaper headline way of referring to the problem 
of sudden loss of cabin pressure. Turbine-powered 
transports, particularly those with turbojet engines, 
will probably cruise at altitudes 40,000—50,000 ft. 
Medical research, as well as our current operating prac- 
tice, indicates that pressurization or supplementary oxy- 
gen should be used when we operate above 8,000-—10,000 
ft. Hence, airplane cabins will be pressurized in order 
to hold the cabin altitude below 8,000 or 10,000 ft. with 
the aircraft operating at 40,000-50,000 ft. Completely 
dependable cabin pressurization must be developed. 
This includes not only the primary skin and frames and 
other structure of the fuselage but also the pilot's wind- 
shield with its large expanse of glass, the cabin windows, 
doors, and emergency exits. All of these components 
must be designed and tested so as to have day-in, day- 
out dependability against working pressures of 8—10 Ibs. 
per sq.in.—that is, pressures that approach * 4 ton per 
sq.ft. This must be achieved without imposing undue 
weight penalties. 

In case of failure of cabin pressurization, there is the 
critical danger of anoxia to the aircraft occupants. 
Oxygen must be immediately available and a rapid 
descent to lower altitudes started. The range of the 
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jet transport is greatly reduced when it is operated at 
low altitudes. It is obvious that a failure in the cabin 
pressurization system or of a window on a jet transport 
in mid-Atlantic would force it to descend to such a 
comparatively low altitude that its ability to reach 
land would be seriously jeopardized. 

Navigational and Communications Problems.—The 
various types of markers used for navigational fixes, 
such as those used to mark range stations, intersec- 
tions, and ILS check points, fan out with an increase in 
altitude. Hence, it is possible for an aircraft operating 
at 35,000—-40,000 ft. to hear several markers simulta- 
neously. . The ADF indication may also become mean- 
ingless in such a case. The fanning out of the area of 
no indication from both L/ MF and VHF radio ranges 
with altitude also prevents accurate “‘over”’ fixes from 
being obtained. Hence, an inaccuracy in location will 
be compounded with the problem of very high-speed 
flight to make it extremely difficult to obtain accurate 
navigational information. There is a need to develop 
a much narrower marker indication to be used for 
high-altitude navigation. It may be that DME will 
provide the biggest single aid to high-speed high-alti- 
tude navigation since it measures the slant range to 
the transmitting station itself. 

High-altitude communications have still other draw- 
backs, in both the medium frequency and the very 
high frequency ranges. The short waves generated by 
VHF transmission have some of the characteristics of 
light rays in that they travel in a relatively straight 
line. They also suffer very little attenuation, or weak- 
ening with distance, and, hence, as altitude is gained, a 
greater number of stations is received and greater is the 
possibility of interference with other stations on the 
same frequency. 

Aircraft Deceleration.—The development and use of 
reversing propellers have greatly aided in solving the 
problems of deceleration with our present transports, 
particularly under conditions of wet or icy runways. 
The jet transport, of course, cannot make use of this 
development. The problem with the jet is further 
complicated by the substantial residual thrust of jet 
engines that must be idled at high rotational speeds in 
order to permit rapid acceleration to full thrust in case 
a landing is balked. 

Various emergency stopping means and_ nonskid 
wheel-brake mechanisms will probably assist in the 
routine landings. However, thoroughly reliable means 
of decelerating a jet transport, regardless of the runway 
surface condition, is an operational “‘must.”’ 

The recently proposed method of bleeding compressor 
air from the engine and using this air in a forward act- 
ing jet may have merit. 


Noise.—A problem that continues to become more 
critical with respect to both military and civil operations 
is that of noise. The amount of noise generated by an 
aircraft engine is roughly a function of its power. 
Turbine engines contemplated for transport aircraft will 
develop greater power than piston engines and are more 
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DE HAVILLAND "COMET" 4 GHOST 


VICKERS "VISCOUNT" 4 ROLLS ROYCE 
DART TURBO PROPS GROSS WEIGHT 59,000 LBS. 


difficult to muffle. In fact, no straightforward solution 
has vet been proposed. 


One faint ray of hope may come with the development 
of the ducted fan or by-pass turbine engine. As the 
jet-engine compression pressures and temperatures in- 
crease, the thrust is obtained by a higher velocity jet 
with a reduction in mass flow. From the standpoint of 
civil transport aircraft, it can be shown that it will be 
extremely helpful to increase the mass flow. This may 
be done by permitting part of the flow to by-pass the 
combustion cycle. The by-passed air leaves the jet 
pipe as a ring of relatively cooler and lower speed gas 
flow than that of the central jet stream, and, from this 
surrounding blanket of cooler and slower flow, we can 
expect that there will result some reduction in noise 
intensity 


A.V.ROE “ JETLINER” 4 ROLLS ROYCE 


TURBO JETS GROSS WEIGHT IO5,000LBS. DERWENT 5 TURBO JETS GROSS WEIGHT 65000 LBS. 


BRISTOL "BRITANNIA” 4 BRISTOL PROTEUS IIT 
TURBO PROPS GROSS WEIGHT 150,000 LBS. 


The lack of clear-cut answers to the noise problem at 
this time emphasizes the great importance of doing more 
to solve this vital problem in civil aviation. 

These and many other problems face the industry 
and the CAA. We are confident that they can be 
solved. Our only real concern at this late date is the 
time required for their solution. 

I hope that from this brief discussion I have been 
able to present to you at least an overall picture of what 
we in the Government side of civil aviation have done 
and are doing. We are appreciative of the assistance 
we have had from the armed services, the industry, 
and foreign sources in our work thus far. We are ready 
and interested in cooperating with others to the end 
that the change to turbine power in civil aircraft can 
be done safely, efficiently, and economically. 


Turbine-Powered Commercial Aircraft 


ADM. DeWITT C. RAMSEY, USN (Ret.)* 


Aircraft Industries Association of America, Inc 


NX THE OUTSET I would like to delve a bit in trans- 
port prototype history. 

Shortly after the war, when our aircraft production 
took a nose dive and it looked as though our industry 
were on the rapid road to ruin, interest became focused, 
in Congress and elsewhere, on the British leadership 
in the jet-transport field, and measures involving Gov- 
ernment assistance were devised to assist us to close 
the gap. It is significant that embarkation on a proto- 
type venture called for an outlay of from 30 to 40 mil- 
lion dollars. Had any of the various bills that were 
introduced subsequently in Congress been enacted, 
it is only fair to say that they would not have been 
palatable to our industry. In most cases they would 
have set up intermediary Government groups between 
industry and the operators. They called for the es- 
tablishment of corporations, heavily staffed supervisory 
bodies, control over patents and finances and profits, 
new procurement agencies, recapture clauses, and other 
features which would have operated to put our trans- 
port manufacturers in a strait jacket. 

As late as January, 1950, the Department of Defense 
worked up a prototype program calling for appropria- 
tions to purchase prototypes of two cargo aircraft, one 
designed primarily for civil and one for military pur- 
poses. This program did not get far, for it was rejected 
by the Bureau of the Budget. 

The next effort was the concept of the Air Coordinat- 
ing Committee, which sponsored a bill that would au- 
thorize appropriations to the CAA enabling that agency 
to pay for the flight testing and other costs associated 
with transport certification. Our industry supported 
this particular bill, and it was ultimately passed as 
Public Law 867. No implementing funds, however, 
were ever provided, and I feel that this was unfortunate, 
for the engineering representatives of the CAA, CAB, 
Air Force, Navy, NACA, air lines, and manufacturers 
had collectively and painstakingly developed a flight- 
test program to accumulate much needed design and 
operational data. 

Public Law 867 will be 


‘on the books”’ until Septem- 
ber, 1955, and there is some possibility that it might 
yet be utilized by our manufacturers in the flight testing 
and accelerated service testing required for airworthi- 
ness certification of their recently announced jet-trans- 
port designs. 

Admiral Horne has worked up a testing program in- 
volving an outlay of about 1.6 million dollars and has 
submitted this to the Bureau of the Budget, where, I 
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understand, it has not received a favorable reception. 
It was hoped that it might go through as a supplemen- 
tal 1953 appropriation, but prospects apparently are 
not bright. This relatively modest sum would provide 
for the testing of the Canadian Avro, the Allison Tur- 
boliner, the Douglas F3D, and perhaps later the A3D, 
if the Navy were agreeable to allocating one of these 
planes for such a purpose. Through the program de- 
vised, it is felt that whole or partial solutions to many 
unsolved questions of primary interest to the Air 
Transport Association would be reached. I hope, 
therefore, that we be not reconciled to defeat and that 
continuing effort be made to push this project through. 

To continue the history of prototype legislation, 
Senator McCarran next introduced a bill, known as the 
McCarran Differential Subsidy Bill, patterned after 
the Merchant Marine philosophy. This also failed of 
enactment. 

At one time, the Navy had on the books a restriction, 
imposed by Congress, that 10 per cent of our aircraft 
and aircraft engines would have to be built at the Naval 
Aircraft Factory, with the end in view of establishing 
a yardstick of costs so that we would not be held up by 
private enterprise engaged in the manufacture of sim- 
ilar products. I have been Head of the Plans Division 
of the Bureau of Aeronautics and Assistant Chief and 
Chief of Bureau, and I regret that I have been unable 
to find out as yet how much it really costs to do any- 
thing at the Naval Aircraft Factory. 

To bring ourselves up to date, I must now refer to 
Senator Johnson's bill, introduced in the last session of 
the 82nd Congress, which would permit Government 
loans through the Department of Commerce of up to 
15 million dollars to any qualified company wishing to 
undertake the development and construction of a jet- 
transport prototype. The most interesting features of 
this measure are that the loan would be made on the 
basis of 1 per cent annual interest, that for every trans- 
port sold the debt would be reduced by 1 million 
dollars, and that the certification costs also would be 
defrayed by the Government. Mr. Hinshaw has in- 
troduced a companion measure in the House. 

I have discussed this bill with our company heads, and 
I feel that I can state an industry position on its pro- 
visions if and when hearings are held during the present 
Congressional session. 

The CAA Prototype Survey team that visited var- 
ious European countries in mid-1951 reported that in 
overall turbine-engine development, Great Britain and 
the United States appear to be on a comparable basis 
except for production techniques, where we hold an 
advantage. 
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Optimum utilization of the turboprop engine appears, 
at present, to lie in two definite spheres of operation. 
First, short-haul operations of distances between 250 
and 700 miles, where the greater proportional time spent 
on the ground in run-up, taxiing, climbing, holding at 
approaches, and efficiency in take-off and climb at 
lower altitudes, etc., favor the turboprop. Present 
turbojets, for example, travel about 300 miles by the 
time cruising altitude is reached. Turboprops are also 
efficient for long-range operations, particularly cargo 
hauls, where greater weight-carrying potential rather 
than high speed is important and fuel consumption 
soon becomes the governing factor. 

Now let me list a few of the major operating problems 
that we foresee in the jet-transport field. These are: 

(a) Air traffic control and navigational problems such 
as approach procedures, stacking, and separation. 

(b) Problems arising from flush or submerged anten- 
nas. 

(c) Need for collision and thunderstorm-avoidance 
radar equipment. 

(d) Fuel reserves to cope with engine failure and pos- 
sible resultant forced operation at lower altitudes to 
destination or alternate. 

(e) Fire hazards resulting from high engine tempera- 
tures and high rates of fuel flow. 

(f{) Precautions against decompression failures of the 
fuselage. 

(g) Landing deceleration of turbojet airplanes, par- 
ticularly on wet or icy runways. 

(h) High initial drag in event of engine failure in 
turboprop designs. 

(i) Increased noise problems, particularly if JATO or 
take-off afterburners are used. 

(j) Precautions against clear-air gusts. 

Regarding airport problems in general, every effort 
is being made by the manufacturers to fit their new 
designs to the existing pattern of airport runway maxi- 
mum lengths, widths, and strengths established by the 
CAA in administering the Federal Airport Aid Funds. 
This calls for maximum lengths of 5,900 ft. for conti- 
nental service, 7,000 ft. for intercontinental service, and 
8,400 ft. for intercontinental express service. These 
are standard temperature, sea-level conditions, and 
runway lengths are increased 7 per cent for each 1,000- 
ft. increase in airport elevation and ! » per cent for each 
degree that the airport mean temperature exceeds the 
standard temperature. 

Turbine-powered transports will all have ample power 
for take-off conditions, which means that landing dis- 
tances will be the governing factor in establishing field 
lengths. Deceleration in landing is no problem for 
turboprops, but braking and stopping jet aircraft, par- 
ticularly on wet or icy runways, is a real problem. 
Engine manufacturers are working intensively on de- 
velopments to reduce the thrust existing during ap- 
proach which results from the need to keep the turbines 
operating at sufficiently high r.p.m. to permit “‘go- 
around’ in event of an abortive landing. Variable 
orifices at the jet outlet will provide reduced thrust 


while still operating the turbine at the same required 
minimum r.p.m.; however, cruising thrust is also re- 
duced several per cent. 

There is reluctance to accept the use of the landing 
chute as a means of deceleration on every landing in 
commercial operations. Arresting gear is another de- 
vice, however, which may have promise. In any event, 
a great deal of development is needed to provide a 
sound solution to the landing deceleration problem. 

Despite all the difficulties and hurdles we must sur- 
mount before we see American-built jet transports 
flying the airways, we obviously must get on with in- 
dustry’s part of the job, for we cannot easily recapture 
time that the British have gained. I am sure you would 
be interested to know of the detailed plans our major 
companies have for coping with the jet-transport prob- 
lem, but this information is not available to me, nor, 
for good reason, would I want it to be at the present 
time. There have been general disclosures to the pub- 
lic which indicate accelerated interest on the part of 
our companies in a jet-transport project, and one of 
them, Boeing, has announced that it will have a plane of 
this type ready for display in 1954. Similarly, it is 
no secret that air-line personnel have been in close 
touch with Douglas, Lockheed, Boeing, and other com- 
panies of our industry, and the ATA has issued a set of 
design recommendations for turbine-powered trans- 
ports. In this connection, reports indicate that the 
Douglas DC-S will cost approximately $2,800,000, that 
it will cruise at 560 m.p.h. at 40,000 ft., and accommo- 
date 90 first-class passangers. 

I have mentioned earlier the reasons why our indus- 
try has been most reluctant to take the step into ‘‘sub- 
sidization”’ and a loss, partial or otherwise, of our com- 
petitive system in commercial aircraft development. 
Another important reason is the opinion expressed best 
by one member company, which I will quote: 

‘We would not have been able to start the design of a 
jet transport before now regardless of how many mil- 
lions of dollars might have been made available by the 
yovernment. There has been one controlling factor 
all along which has prevented our going ahead regard- 
less of other factors. That is the question of engines. 
We would not wish to bring out a jet transport the cost 
of operation of which was higher than contemporary 
piston-type transports. What we have had to do has 
been to watch the engine picture very carefully and time 
our actions accordingly. This has now reached the 
point where it is logical for us to go ahead in an orderly 
fashion with the design of a jet transport because, if we 
assume that nothing in the international] situation or 
elsewhere interferes with the orderly progress of the 
work, it will take about the same amount of time to 
reach the prototype stage as it will take to get the en- 
gines. We could not have done it sooner, and we are 
not going to delay it regardless of the absence of Gov- 
ernment assistance.”’ 

This philosophy appeals to me as being basically 
sound. 
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In closing, I feel that it is of the utmost importance 
to invite attention to the noise problem. This remains, 
as I see it, as the most difficult barrier we have to sur- 
mount in bringing our plans for the development and 
operation of jet transports to fruition. 

The possible technical 
craft performance 
fortunately, not accompanied by ready solutions for 
reducing the noise level. In my opinion the “public on 
the ground” will never become reconciled to the rela 
tively high noise levels generated close aboard by air- 
craft, and we can expect continued public resistance and 
indignation unless remedial measures are found. 

The importance of the noise dilemma is reflected in a 
partial enumeration of the following activities in this 
field: 

(a) The National Aviation Noise Reduction Com 
mittee, organized by the CAA with broad representation 
from Federal, state, and municipal governments, opera- 


improvements in jet air- 
and structural strength are, un- 


tors, pilots, and manufacturers, has a four-point pro 
gram aimed at operations, research and design, airport 
location, and public relations. 

(b) The NACA has recently established a subcom- 
mittee to investigate the fundamental sources of jet 
noise. 

(c) The Research and Development Board has formed 
a panel to deal not only aircraft 


with noise from 
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but also with that from all other types of military 
equipment as well. 


d) Air Force efforts have been principally in the field 


of muffling test cells and jet aircraft on the ground. 

e) The Office of Naval Research and the Air Force 
\ero Medical Laboratory have been studying the physi 
ological effects of jet noise. 

The President’s Airport Commission Doolitth 
Commission) has studied and made specific recommen 


dations on the noise problem in its report ‘““The Airport 
and Its Neighbors.”’ 
The National Air Transport Coordinating Com 


mittee (referred to also as the Rickenbacker Committee 
has and is continuing to focus attention on the nois¢ 
problem of aircraft in the New York area. 

h) The sound 
measurements at critical locations in the United States 

i) The Aircraft Industries Association's Noise Con 
trol Committee, which I believe was the first such 
committee established, has developed and issued a re 


Airline Pilots Association 1s making 


port on standards on noise measurement which are now 
in fairly wide usage. 

The seriousness of the noise problem and our collec 
tive ability or inability to find a solution will certainly 
be a vital factor in determining the rate of progress of 
jet-transport development. It deserves all the inge 
nuity we can muster. 
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Ain-Line Point of View on 


Status of the Turbine-Powered Transport 
in the United States 


Milton W. Arnold* 


Air Transport Association of America, Inc. 


im YEARS AGO, when the de Havilland Comet 
was still in the testing stage, a top United States 
air-line official sent out his personal Christmas card. 
It bore a reproduction of the Old North Church in 
Boston, from which Paul Revere received his famous 


warning, and the simple legend: ‘‘The British Are 
Coming!” 
That was 1950. This is 1953; the British have 


arrived jet propelled—and the race for air supremacy 


is on, 

To trace the development of the Comet to its present 
scheduled commercial operations between London and 
Johannesburg would not be appropriate here. The 
pertinent fact is that the British have such a turbine- 
powered aircraft in scheduled operation and we have 
not. 

The progress to date toward developing a jet trans- 
port suitable for the United States air lines has been 
almost entirely potential. With the exception of the 
Convair-Allison Turboliner, virtually no testing has been 
done in the United States on civil turbine-powered 
aircraft. Basically a Convair 240, the Turboliner is 
fitted with turboprop power plants, instead of piston 
engines. As the first step toward a United States 
turboprop transport, it made its inital flight in Decem- 
ber of 1950 and is currently being flight-tested. 

Just where do the air lines stand on the subject of 
the turbine-powered commerical transport plane at the 
present time? 

(1) It is understood that Pan American Airways has 
ordered three, and taken an option on seven, of the 
de Havilland Series III Comet, scheduled for delivery 
in 1956. 
fluence on the actions of competitive operators in the in- 
ternational field, it is not likely that United States do- 
mestie carriers will be prompted to buy British jets. 


Though this purchase may have some in- 


(2) For some time the air lines have been in close 
touch with the aircraft manufacturers and have issued 
specifications for what they believe would be the most 
suitable turbine-powered aircraft. In other words, 
when it is time to introduce jet transports into the na- 
tion’s airways system, both the manufacturers and the 
carriers will be ready to go. 
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For example, when asked recently if American air- 
craft builders could catch up with the British, the Pres- 
ident of one of our most important aircraft manufactur- 
ing concerns replied as follows: 

“You may rest assured that we have not been asleep 
at the throttle. Our company has spent a lot of time 
and money on this [jet] project and is making most 
satisfactory progress in the field. 

‘“American-built air transports today dominate the 
world because we have always produced airplanes that 
When we. . .are 
ready to deliver jet transports, they will be able to make 
money 


can produce profits for their owners. 


as well as headlines. Our air-line operators 
prefer a few lines of small type in the income columns of 
the financial page to just big type on the front page. 

and that 


they will fly at speeds of 


“When our jet liners zoom into the skies 
should not be too far away 
more than 560 m.p.h., carry in excess of GO passengers, 
and be capable of crossing the United States in 4 hours, 
or of flying across any ocean or continent nonstop.” 

(3) The pioneering of the military in turbine-powered 
aircraft is of considerable value in projecting a jet-trans- 
port prototype. Though it is as unlikely as it would be 
unwise to base the development of a jet transport on 
military jet aircraft, much can be learned from studying 
the jet operations of the military. 

(4) The United States has the greatest aerodynamic, 
structural, and production knowledge and experience in 
the world. This is borne out by the fact that about 
80 per cent of the world’s transport planes are American- 
built. Hence, when the United States turbine-powered 
aircraft presently in the design stage are ready to go into 
production, this knowledge and experience should pro- 
duce aircraft superior to those now flying in foreign 
countries~ provided, of course, that a testing program 
can be initiated to aid in reaching the proper design so- 
lutions prior to production. 

The question is often raised: When American pro- 
duction begins to flow where 
will Britain be then? 

Naturally, she would like to have jet prototypes 
ahead of America’s though British authorities are not 
willing to bet on that. 


somewhere around 1958 


And they admit that big pro- 
duction will certainly be in American hands. 

However, before the air lines can incorporate turbine- 
powered aircraft into their fleet, there are certain char- 
acteristics that a jet transport must achieve : 


| 
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The Convair-Turboliner, America's first turboprop transport, is shown here during taxi tests in San Diego, Calif. 
Built by Consolidated Vultee Aircraft Corporation for the Allison Division of General Motors Corporation, the 
Turboliner is a research transport purchased by Allison to test its turboprop engines in a modern commercial-type 
plane. Two 2,750-hp. Allison 501 turboprop engines are installed in the Turboliner. The plane is a modified 
40-passenger, twin-engined Convair-Liner commercial transport, fleets of which are widely used by domestic and 
foreign airlines. The Turboliner made its first flight on December 29, 1950. 


(1) First and foremost, it must show no backward 
step in safety; it is hoped that it will show a substan- 
tial improvement. We recognize, of course, that the 
control of the aircraft for landing and take-off must be 
equal to, or better than, the present-type transport. 
A serious problem is that of deceleration, and at the 
present time there appears to be no particular answer to 
the problem. By that we mean that the use of para- 
chutes and the present development of reversing JATO 
is not a satisfactory answer in its present form of de- 
velopment. Also, there is the serious limitation of the 
present jet in its operation on slick or icy runways. 
Here, we must depend entirely upon the use of brakes 
as a means of control. With the gas-turbine engine, it 
is not nearly as satisfactory from a control standpoint 
as a transport without reversing propellers, and, cer- 
tainly, reversing propellers give added control under 
these conditions. Consequently, from a safety stand- 
point, we cannot afford to go backward. 

(2) The air lines would like to see developed one basic 
type of turbine-powered airplane capable of carrying 
from 70 to 80 passengers and of fulfilling major require- 
ments for both transcontinental and international serv- 
ice. The maximum range hoped for would be a 
transcontinental and transatlantic nonstop operation, 
the minimum range being about 500 miles. However, 
if penalties are excessive for either service in order to 
perform economically the other service, consideration 
should be given to providing such features as alternate 
wing panels, increased structural strength, additional 
fuel capacity, etc., in order to build one basic type of 


aircraft to serve both markets. In view of the air lines’ 


collective route requirements, it is desirable for the air- 
plane to have the widest possible useful range. 

3) The real problem for the air lines is to acquire a 
turbine-powered plane whose total direct operation 
cost per ton-mile is equal to or less than the operation 
cost of current transport aircraft. The jet engine de- 
veloped to date consumes so much fuel that it is im- 
possible for an airplane thus equipped to operate profit- 
ably. And though the high rate of fuel consumption 
is a significant cost factor in itself, even a greater con 
tribution to operating costs is the fact that such a high 
proportion of the plane’s carrying capacity must be 
devoted to transporting fuel rather than to carrying 
revenue-producing passengers, mail, and cargo. 

A good index of relative fuel economy is the fact that 
the DC-6B consumes 8.9 Ib. of fuel per mile. The 
jet aircraft of about the same size, despite its much 
greater speed, will require about 20.4 Ibs. of fuel per mile. 

1) Though fuel consumption is the principal element 
of increased jet operating expense at the present time, 
there are other elements. The jet engine to date is 
It will re- 
quire more frequent periods of overhaul, and its total 
operating life will be shorter. Its initial capital cost 
may be five to ten times the cost of the reciprocating 
engine; 


not as reliable as the reciprocating engine. 


its cost per hour of total life operation may be 
10 to 20 times greater than the present cost of recip- 
rocating engines, depending upon how long the jet 
engine will last in operation. And we do not know that 
yet. 


It has been estimated that it will cost about $30, 
000,000 to develop a United States jet transport proto- 
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type. Production models cast from the prototype may 
cost in the neighborhood of $2,000,000—$4,000,000 
each, depending on size and quantity produced. Pres- 
ent four-engined transport aircraft cost about $1,000,— 
000 to $1,700,000 apiece. 


In a word, then, cost has been the main obstacle in 
the production of a turbine-powered aircraft in this 
country. Since United States air lines are privately 
owned, they must be self-supporting and also must 
operate with profit. This is basic to our conception of 
private enterprise. The British seem presently willing 
to lose money in the operation of jet transports par- 
tially as a continuation of their pioneering program 
and partially to bring prestige to British products. 
The British Government foots the bill. 


In the United States, air transportation is a commod- 
ity. The job of the air lines is to sell this commodity to 
the public. 

To sell our product (we cannot give it away), its 
price must be competitive with other forms of transpor- 
tation. Fares must be low enough to encourage an 
increasing number of people each year to travel by air. 

On the basis of present estimates of cost, we cannot 
operate jet transports and break even at present fare 
levels. There are a limited number of people who 
would be willing to pay higher fares to go 600 m.p.h. 
rather than 300 m.p.h. But there are not enough of 
them to make a business of it. The average traveler 
does not want to pay more, and he is reasonably content 
with speeds of 300 m.p.h. at the present price. He 
would prefer greater speeds but only if they can be pro- 
vided with little or no premium over the present price. 

As a quick rule of thumb, the present Comet cost of 
operation per airplane mile is slightly in excess of the 
airplane-mile cost of operating a DC-6 or Constellation. 
Yet on comparable runs the Comet is seating between 
35 and 42, compared to 55-65 in the Constellation and 
DC-6. 
be operating an airplane whose per-mile cost is approx- 
unately 100 per cent greater. 


Hence, from a revenue standpoint, we would 


If we need to raise the price of air transportation to 
break even on the cost of operating a jet transport, 
we would lose most of the ‘‘average’’ customers; and, 
if we lose that group, we lose the ability to produce, and 
sell, large quantities of air transportation. 


It all reduces to this: There will be reasonable op- 
portunity for the jet machine when it can operate as 
economically per passenger-mile, or per ton-mile, as the 
present type of airplane. There will be great oppor- 
tunity for it when its relatively high speed can provide 
a substantial reduction in operating cost per passenger 
mile and per ton-mile. Since each new airplane type 
has been faster than its predecessor, we have expected 
operating economies from the increased speed; and 
we have always had them. That is the principal reason 
we can sell air transportation in 1952 with so little in- 
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Preliminary model of Pan American World Airways’ version of 
the de Havilland Comet Ill jet air liner powered by four Rolls-Royce 


Avon R.A.16 axial-flow turbojet engines. Pan American has 
ordered three, with deliveries to begin in 1956. 


crease in price over 1940, in spite of higher costs for all 
purchases. But, as yet, the jet machine demands a 
higher unit operating cost, not a lower one. There will 
be no widespread demand for the jet transport, as a 
productive machine, until the trend is reversed. 


To summarize: There are no inherent mysteries 
about jet airplanes. Several have been built, and it 
would be easy enough to build a better one without 
delay. The basic problem is that no one has yet been 
able to build a turbine-powered aircraft that can pay 
its own way. Though the air lines are fully cognizant 
of the longer-range possibilities of jet power, it is not 
economically sound for them.to make large capital 
investments in jet transports at the present stage of 
their development. 


Practically no scheduled operations of turbine-pow- 
ered aircraft have been undertaken to date by either 
the military or commercial operators. Until greater 
actual operating experience is obtained, it would be 
optimistic to imagine that all operating problems have 
been anticipated or that presently contemplated solu- 
tions to the anticipated problems will be correct, for 
this reason, it is of utmost importance that the manu- 
facturers constantly survey experience obtained with 
turbine-powered aircraft through the development 
period of this airplane. Particular consideration should 
be given to lessons learned from such experiments as 
BOAC’s operation of the de Havilland Comet, CAA’s 
plan (if materialized) for developmental flight testing 
of jet-type aircraft, and the CAA and NACA research 
program aimed at establishing the best operating and 
design criteria for jet aircraft. 


In this way, the turbine-powered transport aircraft, 
when developed, will represent not only the greatest 
possible research effort but also lessons learned from 
experience. 


| 
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Lockhead C-130, prototypes of which are now under construction, is America's first turboprop transport designed as 
such and scheduled for production. 


MATS and the Gas-Turbine Transport Field 


LT. GEN. JOSEPH SMITH, USAF* 


Military Air Transport Service 


HE DEVELOPMENT AND PRODUCTION of large trans 
eaten aircraft, whether military or civil, has 
entered into a new era. Economics of development 

With each 
...I1 believe 
it is sound and necessary for the United States Air 


and production have dictated the era. 
year, the era assumes greater importance. 


Force to bring gas-turbine-powered transport aircraft 
into the military service to keep our transport fleet 
abreast of the technological advancement in avia 
tion. 
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Already, the USAF has contributed considerably i 
this direction although not directly on transports 
We have had many jet fighters and bombers in opera 
tion for some time. As a result we have accumulated 
thousands of hours of experience. This experience has 
proved that invaluable and progressive improvements 
can be anticipated for the military and the civil carriers 

Che gains made over the years in the development o! 
the gas-turbine power plant can and will be mad 
directly applicable to our gas-turbine-powered trans 
ports of the future. 

Both the U.S. Navy and USAF are strongly support 
ing turboprop development in the R7V, R3Y, C-130 
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T-29, and the C-124. The USAF has awarded con- 
tracts to several of the aircraft manufacturers to make 
exhaustive studies of the various types of gas-turbine- 
powered transports which can best be configured with 
the engines available in the next 5 to 10 years. 

These studies are now being received and studied. 
After our complete evaluation, we shall be in a positive 
position to suggest what direction the development 
should take and support it accordingly. 

I feel that all of these projects have directly supported 
and accelerated the development of 
powered transport aircraft. 

From the military point of view, I believe that the 
turboprop transport will be used on long-range cargo 
operations and that it has a definite place in our service. 
I believe, also, that it has a place in the commercial 
cargo operation. For instance, the C-130, with its 
large cargo compartment, truck-bed height loading, and 
many other features strictly designed to enhance cargo 
carrying, lends itself to optimum operation in the trans- 
port of heavy and bulky loads. 

On the other hand, the straight jet transport with its 
considerably higher speeds and more habitable features 
The jet 
transport is ideally suited to the mission of rapid trans- 


gas-turbine- 


will not be required to carry this type cargo. 


portation of high priority passengers, patients, and air 
I believe the most 
critical cargo that we shall be called upon to transport 
with rapidity in any future emergency will be personnel, 
scarce and expensive materiel, whole blood, and other 
critical medical supplies. 

At this point, I should like to reiterate the view that 
One of the 
most important types of cargo which we or any air 


express to and from overseas areas. 


I have expressed at every opportunity: 


carrier will haul in war is people, and to conserve 
scarce and skilled personnel the pipeline time must 
be reduced to a minimum. 

suited to accomplish this task. 


The jet transport is best 


A review and comparison of MATS requirements 
and characteristics for the jet transport and those of 
the commercial long-range carriers operating outside 
the United States will indicate that we are not too far 
from complete agreement. 

At the present time, there appears to be quite natu- 
rally some divergence in the requirements of the military 
The 
divergence applies to both reciprocating and turboprop 
transports. 


and the civil carriers, concerning cargo carrying. 


However, this apparently does not apply to future jet 
transports. There appears to be no reason why the 
military and the civilian carriers cannot get together 
and come up with a parallel set of characteristics and 
requirements which will make possible the early availa- 
bility of suitable low-cost jet transports to both. 
Certainly, in both cases, plans for the use of this air- 
plane are similar enough to permit complete cooperation 
im arriving at a final and satisfactory solution. In 
\MIATS, we see no reason why the military and civilian 
requirements for a jet transport cannot be quite com 


parable as they should be-—to obtain best results. 


Moreover, there is a critical need for the provision of 
the maximum of interchangeability between the civil 
and the military carriers to provide for the optimum 
utility of the combined fleets in the event of any 
emergency. 

Equally important is the fact that, as the military 
necessity for these diminishes and expansion of the 
commercial fleet is required, military aircraft can be 
This 
was done somewhat effectively immediately after World 
War IT. 

The British today are getting much experience in the 
operation of the various Comet series. By drawing on 
that experience we can keep abreast of the problems 
that this new phase of air transportation is presenting. 

Certainly the Comet of today cannot be considered 
as the economic transport against which we must com- 
pete. Low ton-mile costs should be available in our 
first and continuous effort. We, in MATS, as well as 
those in commerce, believe we should not allow our- 


readily pressed into a commercial operation. 


selves to be drawn into a development that is uneco- 
nomical. 
Since the 
actively taken up the gas-turbine transport develop- 
ment with no direct aid from the Government, we feel 


United States manufacturers have now 


that MATS might well participate in proving the proto- 
types. 

Testing of new equipment and/or systems is pro- 
vided for in the MATS charter, and, if MATS were 
permitted to do the testing, it would relieve the air lines 
and the manufacturers of a heavy burden. Certain 
developments within the military which are directly 
applicable to jet operation, yet not available im- 
mediately to commercial operators, would greatly 
enhance this program. 

It appears that we are well on our way to solving the 
problem of making the jet transport airplane a real 
thing. However, I do not believe that many of us 
realize that perhaps we are not as ready for the jet 
transport as it is ready for us. The military services 
have not had experience in a steady day-to-day, hour- 
to-hour, jet-type operation that is required of scheduled 
transport. So far, we in the USAF have been fortunate 
enough to be able to tailor our jet flights to suit the 
weather and other factors. An air transportation sys- 
tem is comprised of aircraft, airfields, and adequate 
weather and communications support; navigation and 
air traffic control facilities; foolproof maintenance 
standards and procedures; a sound logistics system; 
rules and regulations; and, above all, plenty of horse 
sense. 

For instance, let us take just one-single phase— 
weather requirements. Let us examine a few of the 
detail. The phenomenal and 
heights which jet aircraft are capable of attaining are 


problems in speeds 


common knowledge. But not everyone appreciates 
the peculiar performance characteristics that render 
the jet-propelled aircraft of today less able to cope with 
certain conditions in the atmosphere than propeller- 


driven aircraft. Even fewer people realize how these 
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This is the Convair XP5Y-1 super seaplane, world’s first turboprop 
flying boat, shown soaring above San Diego on maiden flight. 


characteristics introduce requirements for weather 
service and information unheard of heretofore. 


The range of a fully loaded jet aircraft is greatly 
increased with the percentage of time that can be spent 
at high altitudes. For example, when a jet attains 
maximum range by leveling off at 35,000 ft., only 57 
per cent of this range is accomplished by leveling off 
at 15,000 ft. A jet loaded for a range of 4,000 miles 
under most efficient flying conditions reduces its range 
to about 1,000 miles by climbing to 35,000 ft., descend- 
ing to sea level, and again climbing to 35,000 ft. 
The rate of fuel consumption at sea level is at least 
three, and can be as much as ten, times as great as 
that at 35,000 ft. 


The optimum flight altitude for jet aircraft is in the 
general vicinity of the tropopause where winds are 
characteristically strong. For this reason, wind be- 
comes an important factor in planning for a flight. 
A jet can depart a few thousand feet from optimum 
altitude to gain the advantage of a favorable wind or to 
minimize the disadvantage of an unfavorable one. 
However, extreme departures can so reduce engine 
efficiency that a careful computation must be made to 
obtain maximum range from a combination of wind and 
altitude factors. The jet pilot cannot afford to wander 
up and down in search of the most favorable wind. 
He must know at what altitude to find it before he 
takes off. Jet streams, which are concentrated bands 
of winds frequently in excess of 100 knots, can be either 
a great help or a great hindrance. In either event, 
their heights and paths must be known. 


The higher the temperature, the lower the efficiency 
of the jet-propelled aircraft. The range of a typical 
jet will be reduced by about 8 per cent of that computed 
in the flight plan if the air temperatures at cruising 
altitudes turn out to be 10°C. warmer than expected. 
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Forecasting of upper air teniperatures, therefore, 
issumes added importance with respect to fuel con- 
sumption and speed in climb. The rate of climb of a 
certain model jet decreases 63 ft. per min. for each air 
temperature increase of 1°C. at a constant power setting. 
In standard flight planning procedure, a pilot climbing 
from 35,000 to 40,000 ft. must plan to use 20 gal. of 
fuel if the temperature is —60°C. and 65 gal. (three 
times as much) if it is —48°C. 

Equally important, temperature effects are experi- 
enced in the lowest levels of the atmosphere. The 
inferior performance of the jet in take-off is well 
known. The higher the temperature, the poorer this 
performance becomes. For example, with a 6,000-ft. 
runway and a runway temperature of 40°F., one jet 
aircraft can take off with a pay load of 2,200 Ibs.; 
at SO°F. this load is reduced to 700 Ibs.; and at 95°F., 
it is reduced to zero. Unfortunately, the temperature 
over a concrete runway is frequently several degrees 
higher than that in the free air which our thermometer 
mounts are designed to measure. As a result, we are 
already called upon to make special runway temperature 
observations at jet bases on clear, calm summer days 
so that safe take-off loadings may be computed 
Mechanical aids such as JATO are used on such days 
and these in turn require a special forecast so that take- 
offs are not delayed awaiting delivery of JATO bottles. 

The need for accuracy in terminal and alternate 
forecast is stressed by jet pilots because of the low 
operating efficiencies and excessive rates of fuel con- 
sumption in climb. Once a pilot has begun his descent 
from cruising altitude, he has committed himself to 
landing at that terminal. When unexpected terminal 
weather develops, it is mandatory that the information 
be radioed to the pilot while he is still at cruising altitude 
so that he may divert to an alternate before beginning 
his descent. This is the reason we had to go to direct 
pilot-to-forecaster radio at many jet terminals. 

These are just some of the problems in providing 
weather requirements alone. There are even more 
problems associated with air traffic, navigation, com- 
munications, ete. All these requirements must be 
tailored to meet the new situations presented by the 
change-over to jet operations. The planning in these 
fields must proceed right along with the development 
of the transport aircraft, and we must anticipate all 
requirements and arrive at their solution. 

In summarizing, I should like to stress the main point 
of this discussion—that is, we must all think in terms 
of a jet transportation system and not just of obtaining 
a jet transport. 


The success of jet transportation lies in the solution 
concurrent with the development of the jet transport 
aircraft) of the problems associated with the factors 
that go to make up the jet air transportation system. 
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Aircraft Approach Tolerances 


Pilot Problems in the Last 3 Min. of a Successful All-Weather Approach and Landing 


ARTHUR E. JENKS* 


Civil Aeronautics Administration 


PROBLEM OF ALIGNING AND POSITIONING an 
airplane as a prelude to the safe utilization of the 
touch-down area of a runway, in weather, might be 
considered ‘“‘old hat’ by a few people. Some experts 
take the attitude, “Sure, we know what the problem is; 
as soon as we have this device or that gadget the prob- 
lem is solved.’ It would be natural to assume that 
with all of our modern know-how and improved radio 
aids, instrumentation, and communications we would, 
at least, have the approach problem solved. Even 
though we cannot make consistent blind landings, the 
fact is we sfi/l miss approaches. We are flying tougher 
weather in some aspects than heretofore, but, on the 
other hand, the performance, weight, and procedures 
have also complicated matters. There was a time 
when a second pilot was needed in transport aircraft 
as a safety factor. Now, the second man has a full- 
time job, and in our four-engined aircraft we have a 
third member in the cockpit, the flight engineer. One 
pilot is flying the airplane; the other is monitoring the 
instruments, power settings as called for, landing gear 
and flap configurations, cabin pressurization, and, at 
the same time, acting as an aerial switchboard operator 
handling communications. Due consideration must 
be given to the demands on both men and machine in 
this portion of the flight which is the pay-off of aerial 
transportation. If you cannot arrive at the point you 
started for safely, the flight cannot be considered a 
success. 


APPROACH INSTRUMENTS 


Let us look at the instruments used in modern flying 
to achieve approach success such as (1) basic flight 
instruments, which give attitude, heading, and air 
speed and (2) radio guidance instruments, which can 
be broken down into the following: 


(a) A very narrow VHF localizer beam that fur- 
nishes runway alignment. 


(b) A still narrower UHF glide-path beam that 
furnishes the hill or slope terminating at the end of 
the runway. 


(c) A 75-me. outer marker beacon along the route 
which identifies the start of the glide slope at the final 


Presented at the Air Transport—Safety Session, Twenty-First 
Annual Meeting, IAS, New York, January 26-29, 1953. 
* Chief, Flight Inspection Division, Federal Airways. 


approach altitude and a middle marker that is approx- 
imately 3,500 ft. from the end of the runway. These 
markers furnish a blinking light indication simulta- 
neously with a tone in the earphones, thereby indicating 
position fixes as their respective radiation patterns are 
traversed. 

(d) We supplement the 75-mce. markers with low- 
powered, nondirectional facilities at one or both marker 
locations which give us an ADF bearing at that point, 
and, in addition, the ADF reversal upon crossing the 
transmitter is a secondary confirmation of position 
fixing. 

(e) Airport surveillance and precision radar can 
be used as a primary approach system, or both ILS and 
radar can be used together, one monitoring the other. 


The instrumentation of both ILS and GCA furnish 
what we call ‘amount’ information. They tell us 
the amount we are displaced at the precise instant, and 
experienced GCA controllers can usually anticipate 
the correction and instruct the airplane accordingly. 
This, however, has its limitations. Similarly, on ILS 
a given amount of displacement can be corrected nicely 
in certain parts of the approach, but in other areas, 
particularly in close, the same amount of indicated 
displacement presents a different problem. In both 
types of approaches, we are endeavoring to achieve 
straight-line flight, and any experienced pilot can read- 
ily verify that flying a straight line is extremely diffi- 
cult, particularly a predetermined straight line, and 
not merely a matter of holding a heading. Several 
types of computers have been built which have in- 
creased the overall success of approaches, and the pri- 
mary function of the computer is to anticipate the 
correction required and furnish this information either 
to the pilot, in an easy and understandable form so 
that the desired correction is achieved, or directly 
to the autopilot. 


FLIGHT CHARACTERISTICS OF STRAIGHT-LINE FLIGHT 


Of great importance and yet least understood by 
pilots in general are the flight characteristics of an 
airplane in straight-line flight. Straight-line flight 
involves a steady hand and head at the controls and con- 
sistently means the employment of minute corrective 
turns because, to fly a straight path, the plane is con- 
stantly varying from one side to another, and it is only 
by instantly and carefully correcting these vagaries as 
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they occur that straight-line flight can be achieved. 
To accomplish this on a visual approach is compara- 
tively easy because in that type of approach you can 
see where you are going, and it is possible to practically 
“gun-sight” the aircraft if precision alignment is re- 
quired. To do this on instruments, with all of the 
“assists from radio aids, means that there is a much 
more complicated problem. We can no longer “‘gun- 
sight” the airplane, and our intelligence is restricted 
to an indication of displacement, or, if we have a com- 
puter or a good GCA controller, this anticipatory in- 
formation will get us back in the groove, but the cor- 
rection cvcle starts all over again if we cannot maintain 
the groove once it has been achieved. 

An examination of the actual physical airspace tol- 
erances that are required will show that our basic prob- 
lem is a stabilized flight path on a ground track that is 
within +! ,° of the runway centerline (Fig. 1). The 
stabilized requirement is only peculiar to precision 
approaches at low minimums. An example of what is 
possible were the instrument restriction removed 1s 
shown in Fig. 2. 

Fig. 3 is a sketch of what we are actually trying to 
accomplish—i.e., straight-line flight within +!/.° of 
the runway centerline extended, starting beyond the 
outer marker. An indicated displacement of three 
needle widths on the deviation indicator is represen- 
tative of an actual displacement of approximately 
500 ft. from the centerline at a distance of 7 miles from 
the end of the runway, whereas the same amount of 
indicated displacement means only 184 ft. of displace- 
ment when 1!/. miles out. 


TURN CORRECTION IN INSTRUMENT APPROACH 


Now for a brief look at the type of turn a pilot uses 
for correcting these displacements on an instrument 
approach. On an average, most pilots use a 1° per 
sec. turn, which can be interpreted as a bank of 5°-9°. 
On most “‘T”’ category aircraft, a bank of more than 
I6°-1S* places the wing tip lower than the landing 
gear (in the extended position), and pilots are quite con- 
scious of this, particularly in the lower portion of an 
approach. The majority of corrections are made with 
the 1~ per sec. turn, but the amount of turn will vary. 
A pilot may use a heading bracket of + 10° at the start 
of an approach but tries to reduce the bracket to +3° 
as rapidly as possible. This could be considered good 
practice until all the complexities that effect straight- 
line flight are examined. Some of the more serious and 
unpredictable are: turbulence, gradient windshift, the 
quality and accuracy of heading information in the 
cockpit, and the quality of the reference alignment 
e.g., bends or “scallops” on the ILS beam or GCA 
asking for a maneuver that the pilot considers too wild 
at that stage of the approach. 


Studies and Reports 


Now to digress a bit. Recently during the CAA- 


sponsored Approach Light Evaluation Program, where- 


in pilots were asked to comment on the various light 
configurations after actual approaches on same, several 
highly analytical reports were received covering in- 
cidents of misalignment in extremely poor visibility 
on left-hand row configurations. The gist of these 
reports was that, in poor visibility, the misalignment 
was not detected until the threshold of the runway was 
in view at approximately 1,500-1,700 ft. out. The 
resulting correction of 75-100 ft. of displacement, 
plus the heading difference, consumed the remaining 
distance on the approach lights and also 1,500 to 2,000 
ft. of runway before alignment and attitude were sta- 
bilized for landing. These incidents involved aircraft 
with landing weight wing loadings of from 45-55 lbs. 
per sq.ft. 

After studying these reports, the incidents were 
duplicated in a DC-3 and photographed under VFR 
conditions. The results verified the pilot reports, 
allowing for the difference in wing loadings. 

Our next contact with this factor of turn correction 
vs. distance occurred while completing some work on 
auto-approach-coupler performance for Radio Tech- 
nical Committee for Aeronautics, Special Committee 
18, wherein controlled amounts of ILS beam discrepancy 
were fed into the coupler, and the resulting correction 
was meticulously followed from both a track and a head- 
ing study. 

One of the results of this study was that the air- 
craft heading started to change within a fraction 
of a second following the application of the turn, 
but the aircraft track continued on, with no measurable 
departure therefrom for 1,200—1,900 ft. over a ground- 
speed range of from 129-171 m.p.h. A recheck of 
the instrumentation employed showed that any pos- 
sible lag due to instrumentation or polarization effect 
could only account for 0.8 sec. at the maximum. There- 
fore, it could be assumed that the aircraft needed from 
4' .-7 sec. (depending upon the initial bank em- 
ployed) to show a measurable departure from track 
after the turn had been initiated. All of these turns 
were made by autopilot, so that there was no human 
factor of dissimilarity to be considered. 

Our next reference is a research memorandum pub- 
lished by NACA entitled A Comparison of Effectiveness 
of Coordinated Turns and Level Sideslips for Correcting 
Lateral Displacement During Landing Approaches by 
Stanley Faber. The results of this work are summa- 
rized in the report as, ‘‘For all distances from the end 
of the runway, coordinated turns are the most effec- 
tive maneuver. At distances of less than 1,300 ft., 
the amount of correction is almost negligible for either 
maneuver.” The particular aircraft under study in 
this report was a C-54D with a wing loading of 36.9 
Ibs., and the approach speed used in the work was 120 
m.p.h. Whereas the conclusions arrived at in this re- 
port are partly from flight tests and partly from com- 
putation, the distance factor of 1,300 ft. comes close 
to the findings in the approach-coupler study, if allow- 
ance is made for the difference in wing loading. 
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Time Lag in Small Corrections 


In resuming the discussion of the type of turn used 
in a precision approach, it is apparent that one of the 
more serious detriments to achieving straight-line 
flight is the fact that the aircraft does not respond to 
these minute turns or corrections at the instant of ap- 
plication. The aerodynamic forces may be applied for 
a corrective turn—namely, the coordination of bank, 
rudder, and elevator. Yet, the mass of the aircraft 
continues along a ballistic path until these forces be- 
come of sufficient quantity to deflect the mass in the 
desired direction. The time lag in response to small 
corrections appears to be a function of wing loading 
and ground speed, insofar as distance consumed before 
the turn becomes quantitative. This difference be- 
tween the theoretical aerodynamic path of the aircraft 
and the actual ballistic path of the aircraft may be 
likened to the same effect that causes slip in the meas- 
urement of propeller efficiency. The turning forces 
are established when the airplane is banked, followed 
by appropriate coordination of rudder and elevator. 
The time for these forces to react in a slow-speed air- 
craft with a low wing loading is almost negligible, but, 
in high wing loadings and approach speeds in the 150 
m.p.h. category, it becomes a factor that must be con- 
sidered if we wish to improve our approach success. 

For example, at 1'/. miles from the end of the run 
way, the pilot still on instruments observes that he is 
slightly off course, perhaps only two or three needle 
widths on his ILS deviation indicator. He applies a 
small correction, usually about a 5° turn. With a 
wing loading of 45 Ibs. per sq.ft. and a ground speed of 
135 m.p.h., the aircraft will just begin to deviate from 
the previous track after he has turned 5°. The air- 
plane has progressed nearly 1,500 ft. before any meas- 
urable departure can be noted. Insofar as the pilot 
is concerned, he has turned 5°, and nothing has hap- 
pened; so he adds a few degrees more to “‘pep things 
up,” and it does! In the meantime, the aircraft's 
track is beginning to coincide with the aerodynamic 
track. Things begin to happen fast now, and the cor- 
rection overshoots the desired alignment before the 
pilot can turn in the opposite direction. Until he has 
turned in the opposite direction some 3° or 4°, his 
flight path continues to become displaced on the op- 
posite side. Finally, the second correction takes ef- 
fect, and he has to turn the other way to stop it. All 
of this is an attempt to show how a flight path oscilla- 
tion can develop which seriously disturbs the pilot’s 
“tranquility of spirit.’’ It produces instability and 
consumes precious time, particularly when the end of 
the runway is approaching at the rate of 200 ft. per sec 


TRANSITION FROM INSTRUMENT TO VISUAL FLIGHT 


With present-day minimums, at some point near the 
middle marker, the transition from instrument to visual 
flight occurs. This can be anything from something 
fairly abrupt to an operation that is quite gradual, 
lasting from 8 to 12 sec. The transition stage is from 
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the point where the first light is identified to the point 
where the flight is entirely visual and can be continued 
to touch-down in that manner. 


Now, if we summarize the situation at this point, it 
would be of this order: The pilot has done a routine 
precision let-down for the first 3 miles of his approach 
and has descended from 700 to 900 ft. below his starting 
altitude. It is becoming increasingly difficult to main 
tain straight-line flight because of the slight oscillatory 
condition that has developed, and while devoting his 
attention to dampening the oscillation and at the same 
time staying within alignment, lights become visible. 
He still cannot leave instruments to continue the flight 
visually until the lights are identified and a sufficient 
quantity (depending upon slant range visibility) is in 
view. If at this point on the approach he is passing 
through the critical altitude of his aircraft, the decision 
must be made then and there to either land or abort. 
This is a tremendous psychological responsibility for 
the pilot. The responsibility is his for a ‘snap decis- 
ion’’ affecting the safety of his passengers and equip- 
ment. You cannot place a monetary value on this type 
decision. The pilot has no chance to mull it over or 
“table” it until tomorrow. In fact, he cannot choose 
his own time; approach control and the speed of his 
aircraft do that for him. Pilots such as our air-line 
captains are trained to stay ahead of every situation, to 
think well in advance of every probability. Yet, this 
is one instance where they have to take it as it comes, 
and only experience, proficiency, and ‘‘recency”’ are 
the things that count. We can ease this part of the 
pilot’s problem if we can guarantee alignment, keep 
him “‘in the groove,’ and let him devote all of his at- 
tention to “go” or “no go”’ straight ahead, without 
superimposing the problem of “‘which side am I going 
to be on?”; “can I bend it around and get in?’; 
‘“‘am I off too far to make it?’’; and ‘‘if I do make it, 
will I have enough runway left to stop on?’ 


CONCLUSIONS* 


(1) A factual measurement of the turn, time lag 
should be made for each type of ‘‘T”’ category aircraft 
at the time of certification and the results placed in 
the operations manual. The measurement should be 
made at gross landing weight and should blanket the 
bank angles and approach speeds allowable. 


(2) Precision approach paths, particularly the last 
3 miles or final stabilizing zone, must be as straight 
as possible. 


(5) Heading instrumentation in the cockpit should 
be improved. Lag or lead in a gyro repeater can se 
riously add to oscillation problems. 


+) Approach light lanes are not long enough. The 
light lane should be as long as the duration of the great 
est allowable correction for the heaviest and fastest 


* The conclusions are the author’s personal opinion and not 
official CAA opinion. 
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aircraft; 


otherwise, the runway must be used for this 
The cost and availability of landing sur- 
therefore, landing surfaces should be 
used for their intended purpose—i.e., the landing and 
take-off of aircraft. The provision of paved area fo 


purpose. 
face are critical; 


fly over correcting aircraft alignment is an expensive and 


inefficient operation. 
(5) With the advent of DME or other suitable 
means of knowing position while on an approach, an 


appreciable improvement in pilot technique is in order, 
after procedural training. 

(6) GCA controllers should be acquainted with the 
turn/time lag and allow for it in GCA precedures. At 
present, there appears to be a blanket policy of allowing 
7 sec. for aircraft response. GCA personnel charge this 
to communications lag and pilot reaction time, when 
actually it is the aircraft itself which has the slow re- 
sponse. 
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What Magnetic Amplifiers Can Do To In- 
Aircraft Reliability F 
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Some Stall and Surge Phenomena in Axial 
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Adaptability of Electronics to Aircraft En 
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Robert W. Curran 


A Simple Thrust Indicator for Propeller 
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Experimental Investigation of the Charac- 
teristics of the Supersonic Leminar and 
Turbulent Boundary Layer at M = 3.1 
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C. B. Blumer 


Effects of Articulated Rotor Dynamics ot 
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Requirements Charles W. Ellis 


An Exact Solution for the Buckling Load of 
Flat Sandwich Panels with Loaded Edges 
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(See Sherman M, Fairchild Fund Paper No 
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Stall Flutter in Cascades 


By 
Fernando Sisto 


Wright Aeronautical Division, Cur- 
tiss- Wright Corporation 


Assuming the complex of oscillatory 
1erodynamic reactions to be small com 
pared to blade inertia and elastic forces, 
some results from nonlinear mechanics 
are utilized to develop convenient 
method of studying stall-flutter oscillations 
This represents a new approach to the 
problem 

Data are presented from an exploratory 
experimental investigation of a ‘“‘two 
dimensional’’ cascade in which one blade 
and, later, three blades are flexibly 
mounted. The variation of flutter ampli 
tude with stream velocity and mean inci 
dence is obtained for angles of attack near 
the static stall. Experimental deter 
minations are given for three different gap 
chord ratios. The motion is predomi 
nantly torsional. 

The results confirm certain deductions 
from the nonlinear theory concerning 
transient behavior and equilibrium flutter 
Other 
qualitative results are reported which 


amplitudes, or ‘“‘limit-cycles.”’ 
confirm the necessity of adopting this 
general approach in order to explain the 
important features of stall-flutter phe 


nomena 
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A Method of Estimating the Compressive 
Strength of Optimum Sheet-Stiffener Panels 
for Arbitrary Material Properties, Skin 
Thickness, and Stiffener Shapes 


By 
W.R. Micks 
The RAND Corporation 


Developed in this paper is a simple 
inalytical method of synthesizing allow 
ible stress curves for optimum sheet 
stiffener compression panels. This method 
may be used with any structural ma 
terial and any stiffener shape. The only 
material properties required in the analysis 
may be determined from a compression 


Summaries 


stress-strain diagram for the material 


being used. 

Also included in the analysis are the 
effects of varying the relative amounts of 
panel material allocated to the skin 

Analytical results are compared with 
the results of tests conducted by the 
NACA 


Similarity Theory of Isotropic Turbulence 


By 
J. C. Rotta 


Max-Planck-Institut fur Stromungs- 
forschung 


The basic idea of this representation is 
that an arbitrary homogeneous and _ iso- 
tropic turbulent motion tends, in the 
course of time, toward a universal state, 
in which all statistical properties are deter- 
mined by only three magnitudes. From 
dimensional arguments a general law of 
similarity for isotropic turbulence can be 
formed. The equation for the corre- 
sponding energy spectrum is derived from 
the well-known equation for the change 
of spectrum and has a one-parametric set 
of solutions. But only one of these solu- 
tions is distinct, in that it satisfies the 
continuity condition in the range of the 
smallest wave numbers. This distinct 
solution can be considered as correspond- 
ing to the universal state. 

Comparisons of the theory with meas 
urements of turbulence produced by a 
uniform stream of fluid passing a mesh grid 
are discussed. According to this, it is at 
least probable that the universal state of 
homogeneous and isotropic turbulence is 
correctly described by the distinct solu- 
tion of similarity. 


A Steady-Flow Aeroelastic Study by Elec- 
trical Analogy 


By 
Robert H. Scanlan 
Centre National des Recherches 
Scientifiques, France 
The present paper describes the use of 
the electrical tank “‘lifting surface calcu- 
lator’? of Malavard and Duquenne in 
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France for an aeroelastic study. The 
new items brought out here are: (1) 
the applicability of this electrical analogy 
to the calculation of certain ‘“‘elementary”’ 
aerodynamic effects, in incompressible 
flow, which are of considerable utility; 
(2) the specialization of structural in- 
fluence coefficient concepts, permitted by 
the availability of the new means of aero- 
dynamic calculation, which allow the 
calculator to avoid oversimplified notions 
such as that of an elastic axis and of the 
rigidity of the lifting surface in the wind 
or flight direction 

With the analogy in mind, suggestions 
are also made for subsonic compressible 
flow aeroelastic lift distribution studies 
and for accounting for large dihedral 
effects on incompressible flow distribu- 
tions. 


Subsonic Compressibility Corrections for 
Propellers and Helicopter Rotors 


By 
E. V. Laitone and Lawrence Talbot 


University of California at Berkeley 


Through the application of linearized 
theory a compressibility correction is 
obtained that gives the thrust or torque 
coefficient in subsonic flow, for a propeller 
or a helicopter rotor, directly from the 
incompressible flow values 

The blade element theory is applied to 
subsonic flow by introducing the linearized 
compressibility correction, while the first 
order compressibility ‘effect on the axial 
inflow is obtained from the simple momen 
tum theory. 

The subsonic compressibility correction 
for the lightly loaded propeller is found to 
be expressed in terms of the forward flight 
Mach Number and the Mach Number 
based on the rotational speed of the pro 
peller tip. These relations are directly 
applicable to a helicopter rotor in vertical 
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flight and reduced to a simpler form de- 
pending only upon the rotational Mach 
Number at the rotor tip. It is shown that 
for the helicopter rotor a_ satisfactory 
approximation, for tip Mach Numbers 
less than 0.8, may be obtained by using 
the simple Prandtl-Glauert correction 
with the Mach Number given by the rota- 
tional speed at the */,; radius 


The derived compressibility corrections 
are found to be in agreement with available 
experimental data. The limitations of 
the relations are analyzed by comparison 
with a numerical solution calculated from 
a more exact procedure 


A critical survey is made of other work 
on subsonic propeller theory. It is shown 
that in some cases fundamental mistakes 
have been made which result in consider 
able error in predicting the effect of com 
pressibility. 
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Transonic Flow Past Simple Bodies 


By 
J. D. Cole, G. E. Solomon, and W. W. Will- 


marth 


California Institute of Technology 


Transonic flow past conical tips, a lifting 
wedge, and a lifting flat plate is investi- 
gated theoretically and experimentally. 
Results on the drag and lift forces are 
presented. The existence of a_ closed 
smooth subsonic zone embedded in a 
supersonic flow field is demonstrated 
experimentally for transonic flow past 
conical tips. The cases discussed, to- 
gether with the flow past wedge sections 
previously investigated, represent simple 
but fundamental cases for which the flow 
pattern from subsonic through sonic to 
supersonic flow can be obtained with 
relative ease. An understanding of these 
cases is extremely useful for handling 
the general transonic flow problem. 


The Second-Order Lifting Pressure and 
Damping in Roll of Swepthack Rolling 
Airfoils at Supersonic Speeds 


By 
John C. Martin and Nathan Gerber 
Ballistics Research Laboratories 


The lifting pressure distribution and the 
damping in roll are determined for rolling 
sweptback airfoils with arbitrary cross 
sections. The time variation in the 
partial differential equation is eliminated 
by utilizing a set of coordinate axes that 
are attached to and rolling with the airfoil. 
The second-order lifting pressure is deter- 
mined by an iterative method, and the 
damping in roll is calculated from the 
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pressure distribution. The results are 
shown to agree well with available experi- 
mental data. 


An Exact Solution for the Buckling Load of 
Flat Sandwich Panels with Loaded Edges 
Clamped 


By 
S. V. Nardo 
Polytechnic Institute of Brooklyn 


This paper presents an exact solution 
for the buckling load of flat rectangular 
plates whose loaded edges are clamped 
and unloaded edges simply supported 
The theory is also shown to be applicable 
for the case in which unloaded edges are 
clamped and loaded edges simply sup- 
ported. 

The solution is based on small deflection 
theory, and it is assumed that the stresses 
are always below the proportional limit. 
The material for both the faces and the 
core is considered isotropic. Three equa- 
tions of equilibrium, derived by means of 
the principle of virtual displacements, 
form the starting point of the theory 
The equilibrium equations are partial 
linear differential equations with constant 
coefficients; two are of the second order, 
Both 
the equations of equilibrium and 16 
boundary conditions are satisfied identi- 
cally. 


and the third is of the fourth order. 


Numerical calculations have been made 
for the case of loaded edges clamped. A 
series of design charts is presented which 
give the buckling load as a function of the 
plate aspect ratio and the ratio of core-to- 
plate thickness. Each curve is valid for a 
particular value of a parameter represent- 
ing the ratio of shear rigidity to bending 
rigidity. Values of this latter parameter, 
which are four in number, are chosen to 
span the range encountered in most prac- 
tical applications. 

A check with experiments run at the 
Forest Products Laboratory indicates that 
the theory is in reasonable agreement with 
the experimental results. 
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Airflow About Cone Cylinders with Curved 
Shock Waves 


By 
V. E. Bergdolt 


Ballistic Research Laboratories, Aber- 
deen Proving Ground 


Flows about 35° cone cylinders in free 
flight at Mach Numbers ranging from 
the régime of detached shocks to the region 
where completely supersonic Taylor-Mac- 
coll flow has been established have been 
investigated with interferometric tech- 
Measured fringe shifts from the 
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interferograms, density distributions, and 
the corresponding pressures have been 
with predictions 


compared theoretical 


and wind-tunnel data. Good agreement 
has been found with theory and other 


experiments. 


Diffusers for Supersonic Wind Tunnels 


By 
J. Lukasiewicz 


National Aeronautical Establishment 
Canada 


A systematic review of published experi 
mental data relating to performance and 
design of wind-tunnel diffusers for entry 
Mach Numbers up to 10 is presented. It 
is found that: 

(1) Compressibility effects are negli- 
gible in diffusers for M < 0.9. 

(2) Shock compression is more efficient 
in constant area than in divergent ducts 
and usually requires appreciable duct 
length for completion. 

(3) Pressure recovery of diffusers with- 
out contraction is improved by use of a 
long throat at entry but is always smaller 
than the theoretical normal shock recov- 
ery. 

(4) At Mach Numbers below 4, maxi- 
mum or starting contraction of constant 
geometry diffusers is closely predicted by 
simple theory, and better than normal 
shock pressure recoveries are achieved. 

(5) With variable contraction diffusers, 
pressure recoveries of as much as twice the 
normal shock recovery are obtainable at 
hypersonic Mach Numbers, In general, 
optimum diffuser contraction angles in- 
with Mach Number in- 


crease entry 


creasing. 


Aerodynamic Interference Between Moving 
Blade Rows 


By 
Nelson H. Kemp and W. R. Sears 


Graduate School of Aeronautical 
Engineering, Cornell University 


The blades of a typical turbomachine 
move through a nonuniform field of flow, 
disturbed by the induced effects of other, 
stationary and moving, blade rows. In 
this paper the concepts and results of the 
theory of single thin airfoils in nonuni- 
form motion are applied to calculate the 
resulting nonsteady effects on such blades. 
Incompressible inviscid flow is considered. 
The usual representation of blade wheels 
as infinite cascades of two-dimensional 
airfoils is adopted. 

In this investigation, attention is con 
fined to the basic case of a single stator 
row followed by a single moving rotor row. 
As a first approximation, it is assumed 
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that, to calculate the nonsteady effects 
at any given blade, it is permissible to 
neglect the nonsteady parts of the circula- 
tion of all other blades. However, for 
the rotor blades, the effects of their pas- 
sage through the vortex wakes shed by 
stator blades are also investigated. It is 
found that, with this approximation, the 
only results of thin-airfoil theory required 
can be obtained by a simple generaliza- 
tion of an earlier study of an airfoil 
flying through a sinusoidal gust pattern. 
Expressions are worked out for the un- 
steady components of lift and moment 
on stator and rotor blades. 


Numerical calculations are carried out 
for some examples typical of compressor 


51 


cascades. The results show fluctuating 
lift values with magnitudes as great as 18 
per cent of the steady lift. The effects of 
stator wakes on the unsteady lift of 
rotor blades are found to be comparable 
to the induced effects of the stator blades 
themselves. 


The rate of energy transfer to the wake 
pattern of the rotor-stator stage has also 
been calculated within the approximations 
of this theory, but the details are not pre- 
sented here. For the compressor stages of 


the present numerical examples, it is 
found that this rate of energy transfer is a 
small fraction of the power required to 


turn the rotor. 
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Because of security restrictions, the story of 
Eclipse-Pioneer leadership in developing and 
producing self-contained, turbine-type starters 
for latest type jet engines has, up until this 
moment, had to be kept in the dark. Even yet, 
the details of the work we are doing with this 
advanced jet component are not for publication. 
But this much can now be told. Eclipse-Pioneer 
... Since late 1952... has been delivering to 
jet engine manufacturers constantly increasing 


e 
TETERBORO, NEW JERSEY ¢ DIVISION OF Bendix 


AVIATION CORPORATION 


Export Sales: Bendix International Division 
205 East 42nd Street, New York 17, N. Y. 


The Eclipse-Pioneer turbine-type starter—a 
completely airborne, self-contained, type- 
writer-size unit that develops hundreds of 
horsepower to give almost instantaneous, 
push-button starting of jet engines without 
the use of any auxiliary ground equipment. 


Now itcan betold 


quantities of turbine-type starters. On the record, 
Eclipse-Pioneer is the very first manufacturer to 
ket these critically needed starters into mass pro- 
duction! We, as the world’s largest producer of 
aviation instruments and accessories, are proud 
of the speed and efficiency with which this very 
real contribution to jet flying has been made. 


We will be glad to make recommendations cover- 
ing the use of this starter on a specific engine. 


PRECISION PRODUCTS* MADE BY ECLIPSE-PIONEER 


Automatic Pilot and Flight Path Engine Starting Equipment 
Control Equipment Oxygen Equipment 

Airplane and Engine Precision Components for 
Instruments Servomechanism and 

Flight and Navigation Computing Equipment 
Instruments Sand, Permanent Mold and Die 
Power Supply Equipment Castings of Magnesium and 

Air Pressurization and Ice Aluminum 

Elimination Equipment Plaster Mold Castings 


*Manufacturing capacity is now available for a great many models of these products 


World’s Largest Producer of Aviation Instruments and Accessories 
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Corporate Member News 


(Continued from page 21) 


to be consolidated into a single production 
unit. This consolidation will take place 
upon the completion of a new plant now 
being constructed on a recently purchased 
23-acre site in Royal Oak Township, 
Mich. The new plant is expected to be 
ready for occupancy early in November. 

© Boeing Airplane Company and Pratt & 
Whitney Aircraft Division of United 
Aircraft Corporation . . . Boeing recently 
announced that the power plants for the 
new prototype jet transport now under 
construction in Seattle will be Pratt & 
Whitney J-57 axial-flow gas-turbine en- 
gines. No details of either the engine or 
the transport were released. However, 
it was announced last year that Boeing's 
jet prototype is scheduled to fly during 
mid-1954. 

e The Bristol Aeroplane Company of 
Canada, Ltd... . Three new versions of the 
Bristol Britannia air liner, Mark 200, 250, 
and 300, are to be offered for world sale. 
The Mark 200 will be a freight transport; 
the Mark 250, a mixed freight and passen- 
ger aircraft; and the Mark 300, a passen- 
ger air liner. The fuselages of the new 
Britannias will be 10 ft., 3 in. longer than 
the Britannia now in production, the 
Mark 100. The gross weight of the 200, 
250, and 300 will be increased to 155,000 
Ibs., and they will be powered by Proteus 
750 turboprops of 4,150 equivalent hp 
Present schedules call for their production 
and delivery in 1956-1957. . . . Subject to 
official confirmation, a new world (Class 
C) altitude record was established last 


May by a British Canberra bomber 
powered by two Bristol Olympus turbojet 
engines. The reported altitude reached 
by the Olympus-powered Canberra was 
63,668 ft. The Bristol Aeroplane Com- 
pany’s Assistant Chief Test Pilot, Wing 
Comdr. W. F. Gibb, was at the controls 
The previous altitude record in this par- 
ticular class was set in 1948 by Pilot 
Group Capt. J. Cunningham who reached 
an altitude of 59,446 ft 

@ Chance Vought Aircraft Division, United 
Aircraft Corporation . . . It was announced 
on May 21 by the Navy BuAer that 
Chance Vought had won a design competi- 
tion for a new Navy day fighter. Al- 
though the details of the new jet fighter 
are being withheld until it is in operation, 
it was said that it will have a higher per- 
formance than previous Navy day fighters 
© Consolidated Vultee Aircraft Corpora- 
tion . . . A $369,000 static test facility 
in which structural components of Navy 
flying boats undergo destructive static 
tests was placed in operation late last 
spring at San Diego. This huge steel 
dock is believed to be the largest fixture 
of its kind in the aircraft industry. The 
test chamber is built on a concrete founda- 
tion, measuring 100 by 196 by 3 ft., which 
is designed with tracks that can resist a 
load of 15,000 Ibs. per ft. Steel columns 
support large steel trusses that are used 
to apply loads to seaplane wings, hulls, 
and various components. Maximum 
height of the structure is 67 ft., with 
ceiling heights of 56 ft. in one bay and 35 


This DC-6A Airfreighter, manufactured by Douglas Aircraft Company, Inc., and owned 
by American Airlines, Inc., is the first such aircraft to have been built without windows. It 
is powered by four Pratt & Whitney 2,400-hp. Double-Wasp engines and can carry 30,000 
Ibs. at 310 m.p.h. in its 5,000 cu.ft. of cargo space. This particular aircraft, the Ajirfreighter 
Los Angeles, went into service last May 18 on a five-times-a-week round-trip schedule 
between Chicago and New York. Two more Airfreighters, which were to have been delivered 
to American last month, are being put into transcontinental service with coast-to-coast flights 


in each direction 5 days per week. 
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ft. in another. The structure itself is 
enclosed with Plastiglass siding for weather 
protection. Test recording equipment is 
installed in a separate building, 20 by 40 
ft., which also has office space for engineer 
ing personnel. A view of this facility in 
operation can be found on page 58 of this 
issue... . In Floyd B. Odlum’s sixth and 
final report as Convair’s Chairman of the 
Board of Directors, he said that, following 
a large amount of B-86 business. still 
ahead, the company will produce at San 
Diego a supersonic fighter and that mean 
while Convair is developing the ‘“‘first 
truly supersonic long-range bomber 
planned for production at Fort Worth.” 
At the meeting of May 15 at which this 
report was given, John Jay Hopkins, 
Board Chairman and President of General 
Dynamics Corporation, took over the 
position of Convair’s Chairman of the 
Board. (For fuller details relative to 
Convair’s new Board of Directors, please 
refer to the Convair item in the Corporate 
Member News Section of last month's 
issue of the REVIEW.) 


@ Cornell Aeronautical Laboratory, Inc. 

The Cornell Committee for Trans 
portation Safety Research, which insti 
gates, promotes, and coordinates research 
programs in automobile and _ aviation 
safety, met at Cornell Aeronautical Labo 
ratory on May 20. This committee is 
composed of representatives from Cornell 
University, The Cornell-Guggenheim 
Aviation Safety Center, Cornell Medical 
College in New York, and Cornell Aero 
nautical Laboratory. The program pre 
sented at this meeting included reports 
covering the work of the center, the 
medical college, and the laboratory, as well 
as several special reports. The topics 
reviewed included research in automobile 
crashes, airplane evacuation, aircraft 
fuel tanks, aircraft collision warning, 
aircraft noise, landing on slippery run 
ways, shoulder harnesses, inflated seat 
backs, head gear, head impact, crash 
injuries, highway safety, operations anal 
ysis of automobile and aircraft travel, 
and statistics of expended medical time 
due to automobile accidents. 


©@ Douglas Aircraft Company, Inc. 
The DC-7 transport made its maiden 
flight at Santa Monica, Calif., on May 18 
This particular DC-7 is the first of a fleet 
being built for American Airlines and 
scheduled for delivery to American later 
this year. Three other domestic air lines 
United Air Lines, Inc.; Delta-Chicago 
& Southern Air Lines, Inc.; and National 
Airlines, Inc.—have also ordered DC-7's 
at this writing. This transport is powered 
by four Wright R-3350 turbo-compound 
engines driving Hamilton Standard 
6921A-8 four-bladed propellers of a 13.5-ft 
diameter. It has a top speed of 410 
m.p.h. and a cruising speed of 365 m.p.h 
The DC-7, which seats from 69 to 96 
passengers, has a wing span of 117 ft., 
6 in.; an overall length of 108 ft., 11 in.; 
and at the tail a height of 28 ft., 7 in., from 
the ground. . . . Over the Memorial Day 
week end, a DC-6B transport was flown 
nonstop from Los Angeles, Calif., to Paris, 
France, a distance of some 5,700 miles in 
20 hours, 28 min. Carrying a crew of 
seven and a 104,080-lb. load at take-off, 
it left Los Angeles with 6,755 gals. of fuel 
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; Moving toward the space frontier- 


world records for rockets 


and piloted rocket planes 


15 miles altitude 
and 1238 m.p.h. 


—the Douglas Skyrocket and Wac-Corporal 


How soon will man cross the Space 
Frontier? Already, Douglas-built planes, 
rockets, and missiles—including the 
Wac-Corporal and D-558-2 Skyrocket— 
have probed at its fringes. 

Ina record climb, the Douglas D-558-2 
reached an altitude where its pilot was 


Army’s Wac shown leaving V-2 


Depend on DOUGLAS | 


weightless, as in a flight through space, 
while the Wac rocket, set in the nose of 
the V-2, travelled one-quarter of the way 
to the proposed orbit of a man-made 
satellite. Most important, both records 
came during normal research—planned 
to keep the United States and its Armed 


+ First in Aviation 


Forces out in front in the fields of guided 
missiles and supersonic aircraft. 

Performance of Skyrocket and Wac- 
Corporal is proof of Douglas leadership 
in all phases of flight. Farther and faster 
with a bigger payload is the basic rule of 
Douglas design. 


| 
! 
| | 
| 
i 
| 
} 
QL 
) 
| 
\ 
4 


LERONAUTI( 


AL 


ENGINEERING 


The all-aluminum FD-25-B Defender, the second single-place ground-support aircraft to be 
built by Fletcher Aviation Corporation, made its first test flight on the last working day of May. 
The flight was of a 25-min. duration. The original prototype model, made of magnesium, is 
now in Tokyo, Japan, where the Toyo Aircraft Company is using it as a pattern to produce 


50 of these “baby bombers” this year. 


landed at Paris with 816 
The official take-off 
, PDT, May 28; touch 
was at 3:59 a.m., PDT, May 29 
The DC-6B involved in this flight was 
the second of three being delivered to 
rransports Aeriens Intercontinentaux 


and 
gals. remaining 

time was 7:28 a.m 
down 


aboard 


According to a recent company announce 
ment, the Civil Aeronautics Board has 
ruled that “approximately 4,000 Douglas 
DC-3’s flying commercial air lines through 
out the world will be able to continue in 
scheduled passenger service indefinitely.” 
In making this ruling, the Board said that 


DC-3 


may be 


the safety record of thi “indicates 
that continued in 
scheduled passenger service without detri 
mental effect upon safety in 


these aircraft 


transporta 


tion.” The DC-3 was first put into 
service in 1936 

e Fairchild Aircraft Division, Fairchild 
Engine and Airplane Corporation 

The eight hundred and fiftieth Flying 
Boxear was delivered to the USAF on 


June3. This number includes both C-82's 
and C-119’s. The C-82, the 
which was delivered to the 
closing days of World War 


first model of 
USAF in the 
II, was 


The “Lark,” an antiaircraft guided missile produced by the Guided Missiles Division of 
Fairchild Engine and Airplane Corporation, is shown as it is being fired from the U.S.S. “Norton 


Sound." 


The design of this missile began under a 


Navy project during the latter months of 


World War Il as a defense against the Kamikaze. The Lark is now being flown by all three 
branches of the Armed Services in their training and evaluation programs. 


S T, 


ginally planned as a troop carricr to ai 
inticipated invasion of the 
home islands.’ It continued in quantity 
production until 1948, when its successor 
the C-119 Packet, began its production his 
tory In addition to the fully assembled 
Flying Boxcars that have left the Fairchil 
plant in Hagerstown, Md., the company 
has delivered spares equivalent to thle ast 


Apanes¢ 


another 200 airplanes 


e Fairchild Engine and Airplane Corpora- 
tion . The primary goal of a multi 
million dollar research and development 
program recently approved by the corpo 
ration’s Board of Directors 4 “‘revolu 
high-speed jet cargo transport 
capable of speeds in the neighborhood of 
500 m.p.h.”’ 


tionary, 


® Flight Safety Foundation, Inc... . The 
site of the Flight Safety [Foundation 
European Seminar has been transferred 
to England and is scheduled for September 
9 to 1l. Among those from the United 
States who will participate in exchanging 
air safety points of view with European 
operators and government izencies are 
Dr. Ross McFarland, Associate Professor 
of Industrial Hygiene, School of Public 
Health, Harvard University: Col. J. S 
Cochrane, USAF, Strategic Air Command 
Dr. Barry King, Research 
Medical Division, CAA; and representa 
tives from the U.S. Navy’s Office of Naval 
Research and from the Search and Rescue 
divisions of the U.S. Coast Guard 
Military Air Transport Service 


Executive, 


and 


@ General Electric Company... A ‘“‘shock 


tube”’ that creates shock fronts has been 
constructed at Evendale by G-E jet 
engine engineers. These shock fronts, 


which travel at supersonic speeds down 
the length of the tube, are photographed 
and studied to determine the effect of 
such waves on the combustion processes 
in jet engines. The shock tube is com 
posed of two chambers, each of which is 
equipped with a glass window for high 
speed photographic observations and is 
separated from the other by a thin dia 
phragm. In operation, pressure is first 
built up in one of the chambers, and the 
diaphragm separating them is then pun 
tured. The pressure difference is great 
enough to create a supersonic shock wave 
as the gas rushes from the high-pressur« 
chamber into the low-pressure chamber 
A new capacitor-discharge ignition 
system for aircraft jet engines, capable of 
starts at top jet speeds and altitudes, has 
been developed by G-E’s Aeronautic and 
Ordnance Systems Division. This new 
system is said to be able to start jet 
engines at higher altitudes and 
temperatures than previously possible 
It can be used in large and small gas tur 
bines, jet starters, rockets, and ram-jets 


e The B. F. Goodrich Company ‘ 
James J. Newman, a Vice-President of the 
company for 20 retired last 
July 1. Mr had with 
Goodrich since 1931, serving for the first 
2 years of his association with the 
pany as Assistant to the President 


e The Goodyear Tire & Rubber Com- 
pany ... The second ZP2N “Nan’’-type 
blimp, constructed for the Navy by 
Goodyear Aircraft Corporation, 
launched and test flown on May 


lower 


years, 
Newman 


on 
been 


com 


Was 
19 at the 
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BOEING—B-47 


STOP COCKPIT FOG 


When aircraft fly under high humidity conditions, air leaving the air conditioning system 
often becomes super-saturated. Immediate fogging and condensation on cool surfaces 
such as the canopy glass and instruments results. Since this undesirable condition 

is most likely to occur at low level it constitutes a severe flight hazard, particularly 
during a landing or take-off. 

By removing 80 per cent of the entrained moisture, Stratos Air-Moisture Separators 
stop cockpit fogging and eliminate the hazard. They are small and light. Completely 
self contained, they are installed in the cabin air duct line downstream of the cooling 
unit. No source of power other than the flowing air is needed. First installation of 
these centrifugal separators is being made by Boeing — whose engineers established 


the design requirements and did the original research — in the B-47 “Stratojet”? 


AIR MOISTURE SEPARATOR 
Model MS60 © Rated Flow 64 +/min. 
Weight 5.5 Ibs Duct Dia 4” 

OTHER MODELS 

MS20 © Rated Flow 20 #/min. 
Weight 3 Ibs Duct Dia 2.5” 

MS35 © Rated Flow 40 #/min. 
Weight 4 Ibs Duct Dia 3” 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Office and Plant: Bay Shore, Long Island, N. Y. 
West Coast Office: 1355 Westwood Bivd., Los Angeles 24, Calif. 


OTHER STRATOS PRODUCTS 


Air-Turbine Drives °* Cabin Superchargers * Air Cycle Refrigeration Equipment 
Air Moisture Separators °* Mass Flow Valves * Emergency Disconnects 
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Consolidated Vultee Aircraft Corporation's static test facility, recently constructed at San 


Diego, is shown in operation in this night scene. 


Further information concerning this facility 


may be found in the Convair item on page 54 of this issue. 


Akron (Ohio) Municipal Airport. The 
first ZP2N blimp was launched at Akron 
on March 20. These ships, the largest 
nonrigid airships ever built, have an 
envelope capacity of 975,000 cu.ft. of 
helium gas. 


e@ Jack & Heintz, Inc... . Sydney D. 
Mahan, Director of Public Relations and 
Advertising, died of a heart attack on May 
99 

e The M. W. Kellogg Company... 
Technical Bulletin No. 1-3-53, which con- 
tains new data on chemical resistance, 
permeability, and optical properties of 
Kel-F, is now available from the Technical 
Service Department of Kellogg’s Chemical 
Manufacturing Division. 


@ Lear, Incorporated... Harold R. Boyer 
and Charles Luckman were elected to 
Lear’s Board of Directors on May 22. 
Mr. Boyer is Manager of General Motors 
Corporation’s Cleveland Cadillac plant, 
and Mr. Luckman is a member of the 
architectural firm of Pereira and Luck- 
man, of Los Angeles. Russell A. Steven- 
son, Dean of the University of Michigan's 
School of Business Administration, is 
acting as Assistant to William P. Lear, 
AFIAS, in connection with his activities 
as Chairman of the Board... . At the June 
5 meeting of the Board of Directors, A. 
Rorison was elected Assistant Treasurer. 


®@ Lockheed Aircraft Corporation ...A 
9,600-cu.ft. icing wind tunnel is being 
completed at Lockheed and will be fully 
operating some time this month. This 
$130,000 installation, said to be the 
largest privately owned icing tunnel ever 
projected, is to be used by research engi- 
neers to improve methods of eliminating 
ice from airplanes, and it supplements 
other research devices at Lockheed de- 
signed to create rain, sleet, desert heat, 
jungle humidity, or sandstorms for pre- 
checking equipment under all conditions. 
This icing tunnel, which is chilled by a 
1,165,000-B.t.u.-hr. refrigeration system, 
measures 76.5 ft. in length and 17 ft. in 


height. The design of this new facility 
calls for test of aircraft components at a 
simulated speed of 200 m.p.h. at zero 
temperature; however, higher speeds can 
be duplicated in the upper freezing range, 
and slower speeds can be 
temperatures as low The 
final T-33 jet trainer assembly line has 
been changed over from manual-move 
system to a nonstop mechanized opera- 
tion. This project, which cost $60,000, 
was begun about May 27 and was sched- 
uled for completion the first of this 
month. It is estimated that this mech- 
anized line will cut final assembly time 
by approximately 25 hours per airplane 
on the T-33 (or the TV-2, 
nated by the U.S. Navy 


duplicated at 


is 50 


as it is desig- 


@ Minneapolis-Honeywell Regulator 
Company ... A three-color booklet re 
cently published by the company describes 
the line of automatic control products 
made by the Aeronautical Division for the 
aircraft industry. This booklet, entitled 
Everything Under Cont gives a brief 
outline of the firm’s activity in the aero- 
nautical field and illustrates the automatic 
control components utilized in high-speed 
aircraft. It may be 
Minneapolis-Honeywell’s Aeronautical 
Division. Another booklet recently 
put out by the Aeronautical Division is 
Helicopter Autopilot. This four-page illus- 
trated booklet, which may be obtained 
from the Aeronautical Division, describes 
the operation of the company’s new heli- 
copter autopilot. 


obtained from 


e North American Aviation, Inc... . 
The latest version of the Sabre, the F-86H, 
completed its first flight last May at 
Edwards AFB, Calif. This ship, which 
was designed to carry out dual missions as 
a fighter-bomber and a day fighter, is 
powered by a General Electric J-73 jet 
engine. Compared with the earlier ver- 
sions of the Sabre, the “H”’ is slightly 
larger, has a sturdier landing gear, and has 
improved suspension and release mech- 


anisms for carrying droppable wing 


-AUGUST, 


tanks in conjunction with bombs and 
rockets for its fighter-bomber role. Its 
canopy is of the clamshell type. The 
plane carries six 0.50-cal. machine guns 
All of its controls are hydraulically oper 
ated with an _ all-movable horizontal 
stabilizer replacing elevators for greater 
pilot control. The ‘H” is in the 650 
m.p.h. class and has a combat radius of 
over 600 miles and a service ceiling of over 
45,000 ft. It is being produced at North 
American’s plant in Columbus, Ohio 

An 18-lb. fireproof and crashproof air 
borne tape recorder, known as NADAR 
(North American Data Airborne Re 
corder), has been designed to log every 
thing that happens during an airplane or 
missile flight. This unit, which can be 
carried on commercial, military, or private 
aircraft, has a 1,200-ft. magnetic tape 
locked in a sealed and crashproof case 
This tape can record important informa 
tion during a flight as long as 10 hours 
it can be used for another 10 hours non 
stop with the previous information being 
“wiped off’’ as the new information is re 
corded. The information logged by NA 
DAR includes conversation in the cockpit, 
communications from the ground, and 
data on pressure, altitude, time elapse, 
vertical acceleration, air speed, and direc 
tion. The complete recording unit is 
about the size of a portable typewriter 
and fits snugly into wing roots or luggage 
compartments. 


e Northrop Aircraft, Inc... . A “highly 
effective’ thermal anti-icing system in the 
F-89D Scorpion was recently announced 
by Northrop engineers. In this system, 
hot air is bled from the engines and is then 
ducted to the various surfaces where it is 
used to heat the outer skin to prevent or 
remove ice formations. The company’s 
engineers point out that this system does 
not disturb the clean lines of the airplane 
by external attachments. .. . On May 28, 
the company announced the sale of its 
school division, Northrop Aeronautical 
Institute, and its merger with the Cali 
fornia Flyers School of Aeronautics, of 
Inglewood, Calif. 
tion 


The combined opera 
is continuing under the name of 
Northrop Aeronautical Institute and is 
now situated at Arbor Vitae and Florence 
Avenues in Inglewood. The formal move 
of N.A.I. personnel from Northrop Air 
craft’s Hawthorne property to the Cali 
fornia Flyers location in Inglewood was 
begun on June 19, during the 
vacation, and was completed in time for 
the students to report for classes at the 
new location on July 6. The grounds and 
buildings formerly occupied by N.A.I. 
at Northrop’s Hawthorne property are 
now being used in the company’s research 
and manufacturing program for the U.S 
Government. John K. Northrop, FIAS, 
who retired in 1952 as President of North- 
rop Aircraft, is associated with the school 
as a Technical Adviser. 


school 


e The Parker Appliance Company . 

Parker Aircraft Company, a subsidiary 
of Parker Appliance, has acquired Proof 
Industries Corporation’s complete line of 
aircraft hydraulic directional control 
valves along with Proof’s order backlog 
on these products amounting to approxi- 
mately $1,000,000. This transaction, 


which was announced on May 19, in- 
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WHATEVER THE SPECIFICATION 


LOOK TO Ketay 


FOR SYNCHROS & SERVO MOTORS 


Keray, the world’s largest producer of 
government approved synchros, offers high 
precision rotary and instrument components for 
most every need. Industry, as well as suppliers 
to the Armed Forces, will find Ketay ready to 
solve their problems with a complete line of 
synchros, servos, magnetic amplifiers, 
computers and control systems. 
If you are searching for a specific size or type... 
if availability is a problem...if engineering counsel 
is needed... Ketay can help. Why not join us for 
an exploratory discussion of your particular 
problem. Write today to Dept. H 


WHATEVER THE NEED CHOOSE KETAY! 
Available as listed 
1. SYNCHRO, Size 16, O.D. 1.537”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 
2. INDUCTION MOTOR, O.D. 1.750”, 3 phase 2 Pole, 115 V, 60 Cycles 
3. SYNCHRO, Size 18, O.D. 1.750”, 115 V, 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 
4. SERVO MOTOR, O.D. .937”, 26V, 400 Cycles 
5. SYNCHRO, O.D. 1.437”, 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
6. SERVO MOTOR Mk 7, O.D. 1.437”, 115 V, 400 Cycles 
7. SYNCHRO, Type 1F or 1HG, O.D. 2.250” 115 V, 60 Cycles 
(Receiver, Transmitter) 
8. SYNCHRO, Size $1, O.D. 3.10”, 115 V 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 
9. SYNCHRO, Size 23, O.D. 2.250”, 26 V and 115 V 400 & 60 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
10. SYNCHRO, O.D. .937”, 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
11, LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625”, 26 V, 400 Cycles 
12, SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
13. SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 
14, SYNCHRO, Size 15, O.D. 1.437”, 26 V and 115 V, 400 Cycles 
(Transmitter, Receivér, Resolver, Differential, Control Transformer) 
15. SYNCHRO, Size 19, O.D. 1.90”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transmitter) 


ela MANUFACTURING CORP. 
555 Broadway, New York 12, N. Y. 
- = PACIFIC DIVISION 
12833 Simms Ave., Hawthorne, California 
@ KINETIX INSTRUMENT DIVISION 
@ =RESEARCH & DEVELOPMENT DIVISION 


ia...of precision instruments, 


components, and systems. 
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leasing of Proof’s plant and 


facilities at 10000 Exposition Blvd., Los 
Angeles, which will now operate as the 
Proof Division of the Parker Aircraft Com- 


pany. 


Henry Trich, MIAS, has been re 


tained as Manager of the new division. 
Proof Industries Corporation will continue 
the manufacture of other products at its 
Cleveland plant. 

e Piasecki Helicopter Corporation 

A Canadian subsidiary, known as Piasecki 
Helicopter Company of Canada, has been 


formed. 
Ottawa, is 


This located 


initially 


subsidiary, 
concentrating 


near 
on 


supplying service and overhaul facilities 
for the six Piasecki H-21A’s ordered by 
the RCAF. 


© Scintilla Magneto Division, 
Aviation Corporation 


Bendix 
... A plant expan- 


COST... 
COMPACTNESS... 


ENGINEERING 


sion of 8,500 sq.ft. of office floor space was 
scheduled to be completed by the middle 
of last month. This is fifth 

expansion since the beginning of 
Korean fighting 

e Servomechanisms, Inc. . 
rate offices have been moved from the 
company’s Westbury Division, West 
bury, N.Y., toa new office building located 
at 500 Franklin Ave., Garden City, N.Y 
This move is intended to facilitate liaison 
between the 
sions and at 


the plant 


the 


corpo 


corporation’s several divi 
the time to provide 
much needed space at the Westbury Divi 


sion. 


Sammi 


e Solar Aircraft Company .. . A booklet 


PERFORMANCE... 
All Often Improved with... 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


® You may find, as have many 
other designers of motor-driven 
products, that the use of a special 
application Lamb Electric Motor 
will enable you to reduce costs. 


Compactness . . . low weight... 
excellent performance — these are 
some of the other advantages ob- 
tained with Lamb Electric Motors, 
because they are specially en- 
gineered for the application. 


The Lamb Electric Company 
Kent, Ohio 


In Canada: Lamb Electric — Division of 
Sangamo Company Ltd.— Leaside, Ontario 


2 nb Electric 


entitled Unique New Stainless Alloy 

Products for the Oil and Chemical Indus 

tries is now available from Solar. Solar 
i 


Intermittent high torque 
motor with low weight 
factor; for aircraft and 
many other applications. 


Space factor in this power 
unit is minimized by having 
output shaft at right angles 
to motor shaft. 


THEY'RE POWERING 
AMERICA'S Fine PRODUCTS 


Elect 


SPECIAL 


FRACTIONAL HORSEPOWER 


APPLICATION 


MOTORS 


REVIEW 
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products described in this booklet 
industrial expansion joints, 50 
hp. gas-turbine power plants, cerami 
coatings for use on metals subject to high 
temperature service, shell mold 
of stainless alloys, and 
items made of 


include 


and S00 


castings 
custom-designed 
stainless steels or super 
alloys 


e Summers Gyroscope Company 
Lloyd L 
President and General Manager of Sum 
mers. Mr. Hill, an aceredited C.P.A 
in both Illinois and California, was pre 


Hill has been appointed Vice 


viously Controller and Assistant to the 
General Manager at Summers 

e Tinnerman Products, Inc. The 
company recently announced a new line of 
spring-tension Push-On type of SPEED 


NUTS, known as C12000 series 
available in most 


ind now 
sizes. These fasteners 
provide a positive bite that hoids integral 
studs, rivets, tubing, and other unthreaded 
parts in vibration-proof 
They are said to cover a 


attachment 
wide 
popular stud sizes and to meet the 
ments of 


range ol 
require 
applications The new 
C12000 series of spring-tension fasteners 
is available for round, 
“D’’-shaped studs 


most 


rectangular, of 
When pressed over a 
“D"-shaped stud with the prongs parallel 
to the flat of the stud, the new Push-On 
of SPEED NUT 


type can be removed 
quickly and easily by turning 90° by 
hand 

® Vard, inc... .... According recent 
release, a new line of ball screwjacks has 
been developed by Vard engineers which 
utilizes physical principles of screw ex 


pansion and the near-frictioniess spacer 
ball coupled with tolerances up to 0.0004 
in the ball-bearing races ball 
screwjacks are made up with « mating 
nut and screw, each having helical races 
The ball circuit is closed with 4 return tube 


attached to the nut. This, it is said, 
allows the ball bearings to circulate 
freely, resulting in the transmission of 
rotary motion to linear motion with an 


absolute minimum of loss due to friction 
Standard from */, in. to 4 in. in 
diameter and up to 22 ft. in length, are 
now furnished. Ball 
manufactured to 
specifications for any specific 
in which 


sizes, 
being screwjacks 
will also be etigineering 
application 
of rotar 
into linear motion is required 


transmission motion 


e Vickers, Inc. Brochu 
recently published by Vickers, describes 
the company’s complete line of standard 
3,000-Ib hydraulic motors for 
aircraft. It may be had by 
Detroit office. 


15205, 


per sq.in 


writing to the 


Westinghouse Electric Corporation .. . 
The engineering facilities of Elec- 
tronics Division are being expanded to 
include a new engineering subdivision to 


the 


be known as ‘‘Guided Missile Ground 
Control Engineering.’’ This section will 
concern itself exclusively with the de 


velopment, design, and manufacture of 
models and equipment for guidance of 
high-speed high-altitude missiles. This 
new subdivision will eventually be housed 


in its own building adjacent to the com 


pany's microwave manufacturing plant in 
Baltimore 


| 
} = 
| 
| 
} 
} 
~ | 
\ 
Lamb 


AERONAUTICAL ENGINEERING REVIEW—AUGUST, 1953 61 


ALLOY STEEL FORGINGS 
FOR THE AIRCRAFT INDUSTRY 


From its early days National Forge has produced alloy forgings, heat treated and 
machined to the exacting requirements of the Aircraft Industry. 

We are proud that our facilities—the special electric steels, heat treating and skilled 
machining—have made it possible for us to assist the aircraft industry in pioneering the de- 
velopment of many mechanical components. 

Pictured here are shafts for turbo-jet engines and rotor shafts for helicopters: both re- 
quiring the maximum in strength and resistance to fatigue, wear and shock. Their production. 
here at National Forge, started with the steel itself, and through successive steps of heat treat- 
ment and machining were brought through our plant under the closest metallurgical and 
physical control. 

National Forge has complete facilities and assumes the whole responsibility of producing 
your forgings from the steel through finish machining. This service is yours for aircraft or for 
commercial forgings. 


NATIONAL FORGE AND ORDNANCE COMPANY 


IRVINE, WARREN COUNTY, PENNSYLVANIA 
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ENGINEERING REVIEW 


Meet Your Section Chairman 


Capt. William C. Fortune, USN 


Washington Section 


When Capt. William Charles For- 
tune, USN, AFIAS, was a boy in 
Salamanca, N.Y., where he was born 
on March 1, 
1911, he was re- 
galed with stories 
of the infant 
aeronautical in- 
dustry. The 
tellers of the tales 
were two uncles, 
one of whom had 
been a Naval 
Aviator in World War I and had flown 
with Major Al Williams and the other 
who was a close friend of Brig. Gen. 
Benjamin S. Kelsey, USAF, then 
one of the U.S. Army’s top test pilots 
and now Deputy Director, Research 
and Development, USAF. 

While these aeronautical descrip- 
tions were undoubtedly intriguing, 
young Fortune had not seriously con- 
sidered aviation as a career when he 
was admitted in 1929 to the U.S. 
Naval Academy. A flight in 1930 
with General Kelsey tipped the scales 
in favor of aviation, and Midshipman 
Fortune was sold. 

After graduating from the Academy 
in 1933 with a B.S. degree in Electrical 
Engineering, he spent 2 years as a 
junior officer with deck, engineering, 
and gunnery duties before making his 
first professional step in the aero- 
nautical field. That was an assign- 
ment aboard the U.S.S. “Texas” 
as an Aviation Observer. The next 
step——a big one—was made in Febru 
ary of 1936, when he was sent to 
Pensacola NAS, Fla., to train as a 
Naval Aviator. After completing the 
course at Pensacola, he was assigned 
to scout-bomber squadrons aboard 
the U.S.S. “Saratoga,” ‘‘Ranger,”’ 
and “San Francisco.”’ In 1937, he 
became a member of the elite Cater- 
pillar Club as a result of a mid-air 
collision during a camera-gunnery 
run. 

In 1939, he was sent to the U.S. 


Naval Postgraduate School and 2 


vears later was transferred to Massa- 


chusetts Institute of Technology. 
At M.I.T., he wrote a thesis on the 
“Influence of Cylinder Injection on 
the Tendency to Detonate’’ and in 
June of 1942 was awarded an M.S. 
degree in Aeronautical Engineering. 

For the next 16 months or so, 
Captain Fortune helped install and 
test catapults and arresting gear on all 
of the new carriers and served as 
catapult test pilot at the Naval 
Aircraft Factory. In October of 1943, 
he was ordered to ComAirPac where 
he continued looking after the same 
tvpe of equipment. He was re- 
assigned to NAF in April of 1945 and 
a few months later became Chief 
Engineer, a position that he held for 3 
years. 

Between 1948 and 1950, he was a 
BuAer Representative for jet propul- 
sion matters in the Pasadena, Calif., 
area. After being transferred to 
ComFairJapan for several months as 
Assistant Chief of Staff for Logistics, 
he was returned to the States in 1951 
to assume his present duties as Head, 
Aerodynamics Laboratory, David 
Tavlor Model Basin. As such, he is 
concerned with direct research and 
development tests of aircraft and 
guided-missile models in the two 8- 
by 10-ft. subsonic, a 7- by 10-ft. 
transonic, and the three intermittent 
supersonic wind tunnels 

Captain Fortune has compiled a 
list of events that he considers to be 
the most interesting ones in his 
career. In this list are: the 1937 
mid-air collision, a good-will cruise 
around South America in 1939, test 
flying at the NAF, trying to keep the 
carriers operating during World War 
II, and trying to keep carriers and 
Marines in aircraft in the Korean 
area. 

Captain Fortune, who has logged 
some 2,800 hours as a pilot, enjoys 
golf, fishing, and gardening in his 
spare time. He was married in 1935 
to Libby Offutt. They have three 
children: Elaine, aged 17, Wealtha, 
aged 10, and Laurie, aged 9 
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IAS Sections 


Atlanta Section 
Edith Hall Lively, Secretary 


The regular April meeting of the 
Atlanta Section took place on the fif 
teenth in the Georgia Tech Dining 
Hall. Chairman George Baughman 
presided. The speaker on this occasion 
was Ernest B. Evans, of the Engineering 
Test Laboratory, Georgia Division, 
Lockheed Aircraft Corporation, who 
discussed “Avoidance of Trouble in 
Aircraft Electrical Installation.”’ 

A brief summary of his talk consists 
of the following points: 

Avoidance of trouble begins with the 
designer, who should make use of all 
available aid and information in the 
first place and who then should check 
and recheck all circuits and layouts, 
hunting for any possible malfunction 
that could be caused by misuse or abuse. 
This should be done particularly with 
new circuits and components. 

Coordination and cooperation among 
the various design groups is important 
so that operation and/or testing of one 
part will not damage or interfere with 
the operation of another. Minor faults 
in simple circuits or minor components 
sometimes cause serious trouble; yet 
they are easily overlooked when check 
ing. 

Certain forms of trouble have oc- 
curred repeatedly because the causes 
have not been stressed, and, hence, the 
designers may be unaware of them. In 
protective systems, care must be taken 
that no single failure can cause a fault 
and at the same time render inopera- 
tive the fault protection. 

Safety is of prime importance in both 
the building and the future servicing 
of an airplane. Certain precautions 
should be especially emphasized : 

(a) A gasoline tank presumed to be 
empty may contain explosive vapors. 

(b) Precautions should be taken to 
avoid battery explosions. 

(c) It may be hazardous to expose the 
body and certain materials to radar 
beams. 

In something as complex as the build 
ing of an airplane, caution and every 
possible precaution should be taken to 
prevent trouble before it appears. 

A question-and-answer period and 
general discussion brought the meeting 
to a close. 


Baltimore Section 


J. Francis Maloney, Secretary 


The May 13 meeting of the Baltimore 
Section was held at The Johns Hopkins 
University. An audience of 100 atten- 
tive members and guests was present 
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AERON 


Visual 
Aerodynamics 


with the gk Type 1532-B 
STROBOLUME 


Indicative of the versatility of the G-R Type 
1532-B Strobolume is an unusual method for the 
visualization of air flow, described by Prof. F. N. 
M. Brown, Head of the Dept. of Aeronautical Engi- 
neering at the University of Notre Dame. 


“This short-interval, high-intensity flash source has enabled us to photo- 
graph and study a wide variety of fundamental aerodynamic problems. 


Briefly, the technique employs a small, easily-constructed, low-turbulence 
wind-tunnel with a transparent working section in which the model is 
placed. Smoke produced by the coking of grain straw is introduced just up- 
stream of the antiturbulence screening. It flows with the air stream over and 
around the model at speeds ranging from fifteen to one hundred seventy-five 
feet per second. 


The Strobolume’s short duration white flash is 2000 times as intense as 
the flash of an ordinary stroboscope. The instrument permits single- 
exposure still photography of periodic aerodynamic phenomena whose 
frequencies may range as high as six thousand per second. This is accom- 
ry with conventional camera equipment and lens aperatures as small 
as f/6.3. 

Successful motion pictures of low frequency aerodynamic phenomena 
also have been made at rates as high as 64 frames per second. In this appli- 
cation the Strobolumes were tripped by a rotary switch driven by the 
camera motor.” 


Studies conducted with the “‘visualization technique” have brought forth both 
facts and speculation which offer the imaginative aerodynamicist new material 
for thought. 


For example, photographs of transitioning boundary layers, where transition 
is due to an adverse pressure gradient, reveal that actual vortices are formed and 
that the frequency is surprisingly regular. Study of unobstructed flow at vari- 
ous speeds shows that wind turbulence is not a constant, but is a function of 
speed, and that the decay time between screening at the end of the pressure 
chamber and the object under study is of greater importance than has been 
hitherto thought. Even casual inspection of photographic studies indicates 
the accuracy of the vortex theory and the long appreciated disapplication of 
Freude’s analysis. 
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Type 1532-B Strobolume 


Price $265.00 


Short Flash — Each flash lasts only 40 millionths 
of a second at high intensity; 20 millionths at low 
intensity position. 


Wide Speed Range — High intensity: up to 60 flashes 
per minute, continuous; up to 1200 for short peri- 
ods. Low intensity: up to 3000 per minute, con- 
tinuous. 


Versatility in Operation — Can be flashed from an 
external contactor, such as G-R Type 1535-A 
Contactor, or from Type 631-BL Strobotac — 
Cable with pushbutton is provided for manual 
flashing. 


Built-in Tripping Circuit — Any simple make or break 
device controls built-in Strobotron. 


Removable Lamp Housing — Lamp may be used at 
end of ten foot cable supplied, to reach otherwise 
inaccessible locations. 


Safety Feature — Overload breaker opens circuit 
when maximum safe operating time is reached. 


Compactness — 714 x 13 x 11 inches...18% lbs. 
overall, lamp assembly only two pounds. 


Air flows at 24 feet per second around a 
sharpened, flat plate. From such photo- 
graphs, Mr. Brown has concluded that 
the vortex discharge is a function of the 
velocity to the three-halves power and of 
the length to the minus one-half power. 


Studies of tip vortices reveal what appears to be a single, 
continuously-formed vortex of helical form having as its 
axis the core of the commonly recognized tip vortex. In- 
asmuch as a similar detail appears in the tip vortex of a 
sharpened, elliptical plan form plate, it is believed to be a 
part of every tip-vortex. The varying period and strength 


with tip form may explain the so-called ‘wing end drags” 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


yO West St NEWYORK 6 920S Michigan Ave CHICAGO S 1000 N. Seward St LOS ANGELES 38 


used by some German aerodynamicists. 

Admittance Meters % Coarial Elements t Decade Capacitors 
Decade Inductors * Decade Resistors % Distortion Meters 
Frequency Meters tx Frequency Standards *% Geiger Counters 
Impedance Bridges % Modulation Meters *% Oscillators 
Variacs % Light Meters % Megohmmeters % Motor Controls 
Noise Meters * Null Detectors * Precision Capacitors 


Pulse Generators ¥x Signal Generators tx Vibration Meters ¥z Stroboscopes % Wave Filters 
U-H-F Measuring Equipment *% V-T Voltmeters % Wave Analyzers % Polariscopes 
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growth 


Due to our long experience, the demand for our engi- 
neering services in designing new precision devices 
and systems has increased tremendously. Our activities 
now embrace the four distinct yet allied fields of 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


com 


ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO., INC. 
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to hear Major Gen. Donald L. Putt 
USAF, Vice Commander, Air Researc] 
and Development Command, speak or 
“The Systems Approach to Air Weapon 
Development 

A complete weapons system includes a 
vehicle with its armament, radio 
navigation, photographic, and other 
components, plus all ground supporting 
equipment and operating bases. 

Major national systems mayb 
divided into economical, political, social 
and military. The military mav_ be 
further divided into land warfare, sea 
wariare, and air warfare. Air warfare 
is subdivided into air transport, psycho 
logical, tactical, air defense, and strate 
gic, and these, in turn, mav be further 
subdivided 

The British, during World War II 
used the systems approach as a mean 
of increasing the effectiveness of existing 
weapons. As an example, they re 
moved deicers from their aircraft 
because operational analysis proved that 
more overall benefit was derived by the 
saving in weight, ete., which permitted 
more range and heavier bomb loads 


The high cost and time involved to 


develop new weapons necessitates car¢ 
ful analysis of alternate approaches 
and the selection of the most feasible 
approach. The systems engineering 
approach has long been applied in other 
fields, such as large electrical-power 
distribution installations. 

The first step in the U.S. Air Force 
is the establishment of the develop 
ment-planning objective, which, in a 
broad sense, evaluates the technical 
feasibility The second step sets up 
the general operational requirements 
Next, the third step involves the prepat 
ation of a development plan by the Air 
Research and Development Command 
The plan is forwarded to the appropriate 
ARDC centers, one of which is ap 
pointed coordinating agency. Desig1 
studies may then be obtained from con 
tractors. Approval of Headquarters 
USAF, is obtained and development 
directives issued to the centers. 

The advantage of this system is that 
the U.S. Air Force deals with one prime 
contractor who is responsible for all his 
broad base of subcontractors. This 
stimulates the maximum possibk 
amount of subcontracting. Of course 
there is still a large program of direct 
prime contracts for components where 
such a procedure is advantageous to the 
U.S. Air Force. 

Objectives of the systems approacl 
are the elimination of overproductio1 
of underdeveloped equipment and 
production on time of top quality and 
necessary quantity of integrated equi 
ment and trained personnel. 


General Putt’s speech was well r 
ceived and provoked a lively discussior 
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period mostly concerned with the cost 
and time aspects of the systems ap- 
proach. 


Boston Section 
E. A. McBride, Secretary 


Dr. C. C. Furnas, noted Aeronautical 
Engineer, who is Director, Cornell 
Aeronautical Laboratory, Inc., was the 
speaker at the April 13 meeting. The 
meeting, held at Raytheon Manufactur 
ing Company, Waltham, Mass., was 
called to order at 8:00 p.m. by Chairman 
R. L. Bisplinghoff. 


An attentive audience of approxi 
mately 100 members and guests en 
joyed Dr. Furnas’ lecture, “Future 
Trends in Aviation.’”’ He covered a 
great many of the problems being en 
countered with fuels, propulsion plants, 
speed, and safety in the design of future 
aircraft. His most encouraging com 
ments, however, had to do with astro 
nautics and the predicted accomplish 
ments in the not-too-distant future. 


The Boston Section was honored to 
have as a visitor from New York, S. 
Paul Johnston, Director of the Institute. 
After a few words from Mr. Johnston, 
the meeting was adjourned, and refresh 
ments were served through the courtesy 
of Raytheon. 


Buffalo Section 
George B. Melrose, Jr., Secretar) 


The May 13 meeting of the Buffalo 
Section digressed somewhat from a 
purely aeronautic topic and featured a 
tour of the Lackawanna Plant of Bethle 
hem Steel Company. The membership 
supported this program to such an 
extent that it was necessary to arrange 
two tours in order to accommodate the 
70 members who made the visit. The 
detailed arrangements were ably han 
dled by Ron Crisman. 


The Lackawanna Steel Plant is the 
third largest steel producing facility in 
the country and has a yearly output of 
approximately 5,000,000 tons. The 
mammoth facilities of this installation 
include 500 coke ovens, seven blast 
furnaces, 34 open-hearth furnaces, plus 
hot- and cold-rolling mills that process 
practically the entire output of the 
plant. 


The tours, which lasted about 4 hours, 
included visits to the major installations 
ind descriptions of their operations. 
rhe trip included inspection of the ore 
unloading docks, coke ovens, blast 
furnaces, open-hearth furnaces, soaking 
pits, blooming and billet mills, and the 
hot-rolling and cold-rolling sheet and 
strip mills. The tour was most interest 
ing and was thoroughly enjoyed by 


all. 


This picture taken at the April 28 meeting of the Hampton Roads Section, shows (left to 
right): Dr. Henry J. E. Reid, Director of NACA Langley; Major Al J. Williams, USMCR; 
and Colonel Jones, Langley AFB, Va. Colonel Jones is holding a model of a Curtiss military 


racer flown in 1925 by Major Williams. 


Hampton Roads Section 
H. Herbert Jackson, Recording Secretary 


The Hampton Roads Section held its 
first Annual Dinner Meeting the evening 
of April 28. The dinner was preceded by 
a cocktail and social hour, and following 
the dinner the 102 members, wives, and 
guests were addressed by Major “Al” J. 
Williams who now resides at “The 
Evrie,’’ Elizabeth City, N.C. 

Major Williams was introduced by 
Dr. Henry J. E. Reid, of NACA. He 
gave those attending an interesting 
review of his colorful career of three 
decades in aviation. 

Major Williams served as Naval 
Aviator in World War I and, later, as an 
Instructor. Prior to that he was well 
known as a no-hit, no-run pitcher under 
John J. McGraw, of the big league 
New York Giants. 

He pioneered spin studies and prob 
lems of inverted flight and won the 
Distinguished Flying Cross in 1929 for 
his work as Chief Test Pilot for the 
Navy. In 1923, he won the Pulitzer 
Trophy Race and established three 
world speed records. 

In 1925, he recorded the first 300 
m.p.h. speed record in a Curtiss military 
racer and in 1928 conducted the first 
and only complete flight research with 
the Curtiss Hawk fighter. He became a 
Major in the U.S. Marine Corps Re 
serve in 1935. 

In 1933, Major Williams flew the 
“Gulfhawk I’ Grumman F3F as Avia- 
tion Sales Manager for Gulf Oil Corpora- 
tion. He became the first non-German 
to fly the Messerschmidt Me-109 in 
1938. This was an exchange flight with 
German General Udet who flew the 
Gulfhawk. In 1948, he was presented 
an award for individual flying per- 
formance in the Gulfhawk (FSF) at the 
opening of Idlewild International Air- 


port. In October of that same year, 
the F3F Gulfhawk gave its last per 
formance before 200 dignitaries and 
was then presented to the Smithsonian 
Institution as “the plane that taught 
young America to fly.’ 

Major Williams’ review of some of 
his more humorous incidents in the 
early days of flying drew many a 
chuckle from those attending. The 
photographs covering his career in avia 
tion, which were posted, also drew a 
great deal of interest during the social 
hour. 


Los Angeles Section 
Harold S$. Fischer, Secretary 


Section activity during the month 
of May included two specialist meetings, 
the monthly dinner meeting, and the 
annual spring dance. 

On May 14, H. P. Eichenberger, Pre 
liminary Design Engineer, AiResearch 
Manufacturing Company, Los Angeles, 
addressed a meeting on 
“Secondary Flow in a Cascade of Air 
foils.” He presented experimental re- 
sults he obtained from tests on flow in a 
curved channel which simulated the 
passage between two blades of a cascade. 
Defining secondary flow as the difference 
between potential flow and flow with a 
varying stagnation pressure, Mr. 
Eichenberger developed a theory that 
allows the designer to calculate the 
secondary flow and to apply corre 
sponding corrections to blades designed 
on the basis of potential flow. 
> Two speakers, both Project Engineers 
of J. B. Rea Company, Inc., discussed 
related subjects at a specialist meeting 
held on May 21 at the IAS Los Angeles 
Building. J. R. Shull spoke on “An 
Automatic Cruise Control Computer 
for Long-Range Aircraft.’ Mr. Shull, 
who has specialized in the synthesis and 


specialist 
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For measurement and control applications 


‘“Doelcam_ 


x Rate Gyro 


Precision made 


to your own specifications 


with wide latitude in the selection of parameters. 


IGH PRECISION, superior 
dynamic response and rugged- 
ness are built into the DOELCAM 
Type K Rate Gyro for the measurement 
of absolute angular rates. Accepted as 
the standard for flight evaluation of the 
latest types of military aircraft, these 
compact gyros are also proven compo- 
nents in control and homing systems in 
numerous guided missile programs. 
For fire control computing, flight test 
instrumentation, or for rate damping 


Write for Bulletin K2 


in control applications, the DOELCAM 
Type K Rate Gyro offers constant damp- 
ing, minimum cross coupling and con- 
formance with military specifications. 


“Doelcants CORPORATION 
SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


Instruments for Measurement and Control! 


Gyroscopic Instrumentation - Servomechanisms 


Synchros + Microsyns + Electronic Inverters 


FREQUENCY RESPONSE 

LYZER for measurement of 
een and amplitude response of 
inertial instruments. 


VFDD UNIT for regulated excita- 
tion of transducers and the con- 
version of signals for recording 
equipment. 


MARG-100 ANGULAR RATE 
TURNTABLE to generate rates in 
discrete steps for the calibration 
of Rate Gyros. 


RING REVIEW 


AUGUST, 1953 


development of aircraft servosystems 
is coinventor of the optimalizing contro! 
mechanism used in the cruise control 
computer. This device automaticall 
determines the best power setting for 
maximum range of an aircraft 
all flight Eric 
cussed ‘Digital Techniques 
to Autopilots; 
a Digital Autopilot over Conventiona 
Present-Day Analog Equipment.” M1 
Weiss, who has been in the digital 
computer field practically from its 
inception, did the logical design of 
Maddida 444A, CRC 105, as well as 
several special-purpose digital com 
puters. He discussed the philosophy 
behind the design of a simple digital 
autopilot being developed by J. B. 
Company, Inc. 

> The fourth annual Spring Test Hop 
was held on May 16 in the auditorium 
of the Institute Building. The 
was “Gay Paris,’ and an effective 
transformation of the hall was achieved 
About 150 couples ‘filled the house 
for this popular annual dance, which was 
judged an unqualified success. 
> The May Dinner Meeting 


under 
Weiss dis 
as Applied 


conditions. 


Rea 


featured 


Major Gen. Donald L. Putt, Vice 
Commander, Air Research and De 
velopment Command, USAF, whos« 


subject was ‘The Approach 
to Air Weapons Development.” For a 
discussion of this speech, see the Balti 
more Section report on page 64. 

General Putt’s distinguished career in 
the USAF is well known to most mem 
bers, since he has been closely 
ated with engineering development 
In recent years, he has held successive 
appointments as Deputy Chief of the 
Engineering Division, Air Materiel 
Command, Wright-Patterson AFB 
Ohio; Director of Research and De 
velopment, Headquarters, USAF; and 
Assistant Deputy Chief of Staff, De 
velopment Headquarters, USAF 
General Putt is a member of the Re 
search and Development Board and oi 
the National Advisory Committee for 
Aeronautics. 

An audience of approximately 400 
attended the address by General Putt 
Among aeronautical personages present 
were Dr. Theodore von Karman 
Professor Itiro Tani, of the University of 
Tokyo; and Brig. Gen. Stanley Hol 
toner, Commanding Officer, Edwards 
AFB, Calif. 


Systems 


ass¢ CI 


Montreal Section 


G. Rosenthal, Secretary 


The final meeting of the 1952-1953 
held at the RCAF 40! 
Fighter Squadron Mess on May 1! 
Business of the Section was covered in 
the first part of the program, including 
the election of officers for 1953-1954 
The officers elected are: Chairman, 


season Was 


Expected Advantages of 
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Designed and built 


1953 67 


to do a better job 


Harrison aluminum plate-type oil coolers 
are light in weight, compact in design to fit almost any space. 
and perform efficiently under all- operating conditions. 
They are ruggedly built, to withstand pressures up to 400 psi. 
A thermostatically controlled valve automatically by-passes 
oil until a predetermined temperature is reached. 

A quality product that is the result of more than 40 years’ 
experience in the design and manufacture of heat exchange 
equipment, the Harrison aviation oil cooler has wide use- 
for cooling hydraulic system fluid, cooling helicopter engine 
and gearbox oil. cooling turbojet and turboprop compressor 
bearings and turbine bearing lube oil. Manufacturers of 
aircraft and airframes are invited to write for detailed 
performance data. 


HARRISON RADIATOR DIVISION 


GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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Pilotless aircraft that seek out their targets are to- 
day a reality. Precision power mechanisms to 
control such aircraft in flight are now being en- 
gineered and produced by Foote Bros. These units 
must fit a confined space envelope—must com- 
bine maximum strength with minimum weight— 
must be made to the most exacting tolerances. —_— 


FOODIES BROS. 


| 
FOOTE BROS. GEAR AND MACHINE CORPORATION ¢ 4545 SOUTH WESTERN BOULEVARD e CHICAGO 9, ILLINOIS | 
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O's 


A. E. Ades; Vice-Chairman, R. H. 
Guthrie; Secretary, G. Rosenthal; and 
Treasurer, Squadron Leader E. E. 
MeCullough. 

E. H. Higgins presided as Chairman 
and later introduced the guest speaker, 
Dr. J. J. Green, Chief of Division (B) 
Defense Research Board, and Scientific 
Advisor to the Chief of Air Staff, RCAF, 
who spoke on the subject of ‘Research 
and Development for the Royal Ca 
nadian Air Force.”’ 

The speaker outlined the history of 
aeronautical research in Canada, from 
the first Canadian wind tunnel in 1902, 
to the present day. He showed the 
varying emphasis on different phases of 
research according to the needs of the 
RCAF at the time. During the early 
thirties, the RCAF was largely con 
cerned with such aims as aerial photog 
raphy, forestry, and personnel trans- 
port. With the advent of World War 
II, the emphasis was shifted to air 
training. 

Aviation medicine and human engi 
neering problems gained in importance 
toward the postwar period. 

In the past few vears, problems of air 
defense have been of the greatest con 
cern. The design of radar stations and 
antiaircraft missiles, as well as the 
means of controlling the latter, have 
received full attention. 

In particular, problems of arctic 
navigation, where magnetic compasses 
are unreliable and radio contacts are 
limited, and high-speed navigation, 
where time requirements introduce 
problems in accurate navigation, are 
being solved by new air position indica 
tors and course computers. 

Operational research has gained stat 
ure in the attempt to improve defense 
planning. 

A brief discussion of the paper fol 
lowed, after which Everett B. Schaefer 
thanked the speaker on behalf of the 
Section. 


New York Section 
Charles Tilgner, Jr., Secretary 


“Reinforced Plastics in Airplanes” 
was the title of the svmposium held on 
Tuesday, May 19, at the plant of Grum- 
man Aircraft Engineering Corporation. 
During the cocktail hour, which started 
at 7:00 p.m., a demonstration of the 
Marco method of producing molded 
laminates was given by Dr. IL. E. 
Muskat. Following this, a  20-min. 
performance of chorus singing was 
presented by the Song Sirs from Farm 
ingdale, L.I. Dinner was served 
starting at 7:45 p.m. As the Tables 
were being cleared, a demonstration of 
fixotropic resins was presented by Dr. 
Muskat, and Mr. Schultz gave a demon 
stration of the bag-method molding 
technique 
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A COMPLETE MEDIA PACKAGE 
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Aviation Marketing Program 
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For your monthly advertis- Prefiles and distributes your 
ing messages to the aircraft aircraft products catalog to 
industry's engineering and aviation's buyers and speci- 
design personnel—the men fiers. 
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7,000 copies are distributed 


AVIATION annually to aircraft engi- 
MARKET neers, designers, techni- 
BOOK cians and purchasing agents 
in all leading aircraft, engine 


and parts companies, Gov- 
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SKILLED HANDS 


Yours for the Asking . . . These are special hands . . . skilled 
hands . . . hands trained to translate creative engineering and design 
into production reality. These hands produce compact, high pre- 
cision gyros, synchros, and servo motors prov‘ding the sensory 
information, the computing brain and the muscle for the automatic 
controls of modern industry and aviation. 


These helping hands are ready, willing and able to assist by the 
development and manufacture of the advanced precision compo- 
nents you require for today’s problems and tomorrow’s progress. 


Let us Help. Inquiries for information on standard or special 
units, for a particular application are cordially invited. Technical 


KEARFOTT COMPONENTS 
INCLUDE: 

Gyros, Servo Motors, Syn- 
chros, Servo and Magnetic 
Amplifiers, Tachometer 
Generators, Hermetic 
Rotary Seals, Aircraft Navi- 
gational Systems, and other 
high accuracy mechanical, 
electrical and electronic 
components. 


Bulletins are available and will be 
sent upon request. 


barfott 


SINCE 1917 


CREATIVE ENGINEERING 
PRODUCTION ACHIEVEMENT 


KEARFOTT COMPANY, INC., 1150 McBride Ave., Little Falls, N.J. 
West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
A General Precision Equipment Corporation Subsidiary 
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Charles Tilgner, Jr., the meetin 
Chairman, then introduced Alfred \ 
Russell, President of Russell Reinforced 
Plastics, of Lindenhurst, N.Y., who 
acted as Moderator. He first presented 
the panel, which consisted of the follow 
ing men: Dr. H. A. Hoppens, Libbey 
Owens-Ford Glass Company;  Clait 
Bacon and W. J. Howell, Owens 
Corning Fiberglas Company; D1 
Marion Robb, E. I. du Pont de Nemours 
& Company; Reginald B. Stoops 
American Cyanamid Company; Dr 
I. E. Muskat, Marco Chemical Com 
pany; Dr. William Cummings and 
Dr. Robert G. Nalb, Naugatuck Chemi 
eal; Dr. Elmer Warnken, Cincinnati 
Testing Laboratory; Frank I. Bennett 
Bakelite Division, Union Carbide and 
Carbon Corporation; Prof. Albert 
G. H. Dietz, Massachusetts Institut 
of Technology; Harry J. Friedman and 
Ernest C. Schuitz, Russell Reinforced 
Plastics Corporation; Samuel S. Ol 
sky, Reinforced Plastic Consultants & 
Engineers; W. Burdette Wilkins, Con 
sultant; Dr. Paul John Witte, Strux 
Corporation; Ray Platow, U. 5. Ply 
wood Corporation; B. D. Raffel 
Goodyear Aircraft Corporation; and 
William E. Braham, Zenith Plastics 
Company. 

Hiram MeCann, Editor of Moder) 
Plastics, then gave the only speech of 
the evening. His talk, which lasted 
about 20 min., was mainly concerned 
with the economics of the plastics 
industry, but much of his material could 
be applied to other industries. 

A unique feature was tried at this 
meeting. Each of the experts had sent 
in his paper well in advance of the 
meeting. These papers were then as 
sembled in a 116-page booklet that wa 
printed and distributed to all who reg 
istered for the meeting. At the meeting 
itself, Mr. Russell asked for questions 
on the papers, but none of the paper 
was presented orally. lively dis 
cussion ensued, and it was with regret 
that the meeting was terminated at 
10:45 p.m. 

Three hundred and fifteen persons 
attended the dinner, and approximately 
100 people came in after dinner for th 
technical discussion. The general opin 
ion was that the meeting was highh 
successful, and it appeared to be a good 
way of presenting a great deal of in 
formation in a short time. 


St. Louis Section 
Vernon Outman, Chairman 


The relatively voung St. Low 
Section recently completed highly 
successful meeting season, charactet 
ized by a broad range of program ma 
terial. Meeting topics ranged from 
aircraft. complexity, through airports 
atomic energy, to automotive develop 
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Mierotomie 


| the drawing pencil 
that holds up 


under pressure 


Smoothness... absolute uniformity 
deep print clarity—you can virtually 
feel them in Eberhard Faber’s new 
Microtomic drawing pencil. And— 
under today’s pressure in the drafting 
room, few things are more important in 
a pencil. 


Representing the finest in Eberhard 
Faber research and development of 
drawing pencils, the Microtomic will 
stand the most rigid drafting room com- 
parison. Order some — test them — today. 


Only Microtomic gives you 
all these features 


HI- DENSITY LEADS 


Lines are opaque to actinic rays 
of high speed ‘printers’. 


ABSOLUTELY UNIFORM 


Every Microtomic of the same 
degree marking is identical. 


NEW DUSK GRAY 


Scores of professional men 
acclaimed it the best color for a 
drawing pencil. 


BULL'S-EYE DEGREE MARKING 


Easier to read... quicker to find 
—positive identification. 


ALSO — Choice of Holders and 
Microtomic Drawing Leads in all 
degrees. 
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ment. Authorities on guided missiles 
and on convertiplanes and helicopters 
also spoke to the St. Louis Section. 

The season's 
marized below: 


programs are sul 


November 12, 1952—‘‘Complexity vs. 
Simplicity in the Modern Airplane” 
discussion by a panel of engineers and 
executives from McDonnell Aircraft 
Corporation, Emerson Electric Com 
pany, and Sverdrup & Parcel, Inc. 

December 1952--“‘The Necessity 
and Requirements for Large Light Metal 
Forgings for Airplanes,’ George Papen, 
Lockheed Aireraft Corporation. 

January 22, 1953—*‘Atomic Energy's 
Impact on Engineering,” Dr. C. Rogers 
MeCullough, Monsanto Chemical Com 
pany. 

February 25, 1953—"Antiaircraft De 
fense with Guided Missiles,” Henry H. 
Porter, Applied Physics Laboratory, 
The Johns Hopkins University. 

March 25, 1953—‘tArmy Aviation 
Today,” Col. Wilham B. Bunker, Air 
Transportation Services Division, U.S. 
Army, and ‘Professional Status of the 
Engineer,’ John I. Parcel, Sverdrup & 
Parcel, Inc.; joint meeting IAS and 
AHS. 

April 22, 1953—‘‘The Airport and 
Its Neighbors,” Charles F. Horne, 
Rear Adm. USN (Ret.) and former 
Director, CAA; joint meeting IAS and 
NAA. 

May 21, 1953—‘Development of 
the Nash-Healey Sports Car,” E. L. 
Monson, Nash Motor Company; joint 
meeting of LAS and SAE sections with 
student members as guests. 
> Complexity vs. Simplicity —In 
the first of these meetings, held at the 
Engineer's Club on November 12, a 
panel of eight MeDonnell 
Corporation, Emerson Electric, and 
Sverdrup & Parcel engineers and 
executives exhausted the controvers 
ial topic, ““Complexity vs. Simplicity 
in the Modern Airplane,” before an 
audience of 150 IAS members and 
guests. 


Aircraft 


Questions and comments 
from the floor punctuated the presen 
tations by the panel in a lively at 
mosphere not dampened noticeably 
by necessary security restrictions on 
the information 
cussed, 

Guided by E. 


presented and dis 


M. Flesh as Moder 
ator, the evening's program examined 
from many angles the dilemma in 
aircraft- and weapon-design philoso 
phies which arises from the contlicting 
needs for ever increasing performance, 
reliability, and safety in aircraft and 
for low cost, ruggedness, and ease of 
operation and maintenance. 

One of the evening’s high points was 
J. F. Sutherland’s humorous call for 
some means of specification in design 
of the elusive quality termed ‘‘sim 
plicity.””. Ina jocular vein, he offered 
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the unit name, “‘Simplicitron,”’ for 
this quantitatively hard-to-pin 
down value. Moderator Flesh de 
tailed pungently the growing effects of 
design complexity; G. S. Graff laid 
much of this trend at the doorstep of 
increasingly stiffer requirements for 
improvements in performance. A. R. 
Andersen traced the growth of elec 
tronic gear in aircraft; R. J. Kern de 
scribed trends in armament and fire 
control systems; and C. J. Wenzinger 
showed how the capacities of wind 
tunnel and related aircraft and missile 
development facilities had to be ex 
panded manyfold to accommodate the 
increasing performance of these weap 
ons. B. G. Bromberg offered a ray 
of hope that the new 
“Weapons 


science of 
Systems Analysis’ will 
provide a systematic way to establish 
design requirements for 
weapons. 


particular 
This is done by evaluating 
mathematically the influence that 
each design ingredient, such as air 
craft, electronic, and armament per 
formance, exerts on the effectiveness 
of the overall ‘weapons 


system” 
intended to perform 


a given mission 
proportions of 
these various ingredients which will 
give optimum results 
> Conclusions Reached—The follow 
ing general conclusions appeared in 
formally from the 
cussion: 


and by indicating the 


evening's dis 


(1) The military airplane is growing 
in complexity and weight at an alarm 
ing rate. To match World War II 
aircraft output with designs in exis 
tence or projected would cost many 
times the man-hours and_ dollars 
so expended during World War II. 

(2) Much of this increase in com 
plexity has arisen inevitably from the 
race for superior perfor 
mance. The existence of the atom 
bomb further stresses the need for 
aircraft quality, even 
of quantity. 


weapons 


at the expense 


(3) The new 
System 


science of Weapons 
hope of 
yportionment of 
ingredients re 
make each weapon the 
optimum combination for the job. 

(4) Each unnecessary pound of 
weight in frills or dup‘ications in 
design can snowball to 5 to 10 Ibs. 
of weight in the complete aircraft. 


Analysis 
systematic aj 


offers a 
some 
the various 
quired to 


design 


(5) The designer of each functional 
piece that goes into the 
including its controls 
electronics, and a 


aircraft, 
power plant, 
mament, must 

the simplest 
function can be 


search for and empl 
way in which that 
performed, 

> Giant Presses —-In its 
meeting, the St. Louis Section heard 
and discussed a_ presentation by 
George Papen, Chief of Production 


second 


AUG UST, 


Design at 
Papen 


Lockheed 


described the 


Aircraft. Mr 
Government 
sponsored program for procurement oi 
giant hydraulic presses, ranging in 
capacity up to 50,000 tons of applied 
force. Mr Papen outlined — th 
planned applications of these presse 
in manufacturing large sections of 
aircraft structures in forged or ex 
truded units, reducing the numbers of 
parts to be manufactured and joined 
subsequently by riveting or bolting 
Smaller presses now in existence al 
ready are being used to forge impor 
tant structural elements and to ex 
trude others. Illustrations of ex 
truded, integrally stiffened, large skin 
sections already in use in several 
Lockheed aircraft were shown by Mr 
Papen. Moderator C. F. Marschnet 
and Panel Members W. F. Burke 
and L. M. Weeks led a lively dis 
cussion of the pros and cons of this 
manufacturing technique for large 
aircraft sections. 

> Wives Join IAS Men at Atomic 
Energy Talk Institute members 
their wives, and their guests joined at 
dinner on January 22 to hear Dr. C 
MeCullough, Monsanto 
Chemicai Company executive, talk 
on “Atomic 
Engineering.’ 


Rogers 


Energy's 
This first wholesale 
entry of the distaff side into St. Louis 
IAS technical discussions gave many 
Wives of 


Impact on 


members the opportunity, 
with their husbands, to hear a_ pre 
view of things to come in power 
generation, transportation, and other 
productive fields through application 
of the new science of nuclear fission. 

> Guided Missiles—Guided mis 
siles give promise of providing the 
near-perfect defense now required 
against attacking bombers, according 
to the talk given to the St. 
Section in 
Porter. 


Louis 
February by Henry H 

Mr. Porter, an executive of the 
Applied Laboratory, The 
Johns Hopkins University, directs the 
development of several guided missiles 
for the U.S. Navy’s Bureau of Ord 
nance at the laboratory. The code 
name of the project is ‘‘Bumblebee, 
and it is one of the largest such pro 
grams in the country. 


Physics 


In discussing the 
guided 


economics ol 
mussiles versus antiaircraft 
shells during his talk, ‘‘Antiaircraft 
Defense with Guided Missiles,”’ Mr 
Porter pointed out that 
the altitudes of 


“since, at 
expected attacks 
guns do not have a high probability 
of kill per shot, it is not surprising 
to find that guided missiles will bring 
down more enemy planes than guns 
for a given amount of 


money ex 
pended for 


ammunition. other 
words, a stock of guided missiles will 
shoot down more enemy planes than 
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Keeps 


DESTRUCTIVE OLD AGE 


By the time you discover old age has attacked 
your important drawings — it’s too late. By then, the 
damage has been done. The time to effectively block 
old age is NOW — while tomorrow’s drawings are still 
in the preparatory stage. 

Here is the way to do it. Specify Arkwright Tracing 
Cloth. Arkwright checks the destructive effects of old 
age. Arkwright won't fray at the edges, turn brittle or 
Opaque. You are assured perfect transparency, regard- 
less of age. 

There are other reasons why it pays to work with 
Arkwright. This superior tracing cloth can “take” all 
the erasing you're likely to give it in a month of Sundays 
— and still provide sharp, clear 
lines. You need never worry 
about “feathering” or “blobbing” 
or imperfect blueprints. 

So insist on quality. You'll get 
it with Arkwright... America’s 
Standard for over 32 years. 
Arkwright Finishing Co., 
Industrial Trust Bldg., 
Providence, R. I. 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


AGAINST | UIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


Moisture-Proof Radio Quiet Single Piece Inserts Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils ¢ Fungus Resistant e Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bldg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Blidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 


} 
{ 
er | N S 
7 
| 
| 
- 
AMERICA’S STANDARD FOR OVER 32 YEARS 


74 AEF RONAUTICAL 


ENGINEERING REVIEW 


Leadership Vemands Constant Achievement 


Lockheed’s huge Marietta, Georgia, 


factory speeds 
output of U.S. aircraft 


EXPANDS DEFENSE PRODUCTION 
IN INDUSTRIAL SOUTH 


AU 


GUST, 1953 


Lockheed and the growing 
Industrial South today pro- 
vide the U.S. with one of 
the world’s largest aircraft 
factories—Lockheed’s huge 
Marietta. Georgia. plant. 


A short distance from At- 
lanta, this factory comple- 
ments Lockheed’s Califor- 
nia Division. providing the 
industrial dispersal now 
considered vital to U.S. 
defense. 


Lockheed’s Georgia Divi- 
sion emplovs over 13.000 
people and has an $800 
million backlog of plane 
orders. That’s big business 
—and an excellent example 
of new production in the 
fast-growing Industrial 
South. 


This Lockheed plant is cur- 
rently producing big Boe- 
ing B-47 bombers for the 
U.S. Air Force in a coop- 
erative defense effort. Soon 
the plant will also produce 
America’s first airplane 
originally designed for 
turbo-prop power, the 
Lockheed C-130A cargo 
transportfor the Air Force. 


Look to 


Lockheed 


for Leadership 


LOCKHEED AIRCRAFT CORPORATION + 


MARIETTA, GEORGIA, AND BURBANK, CALIFORNIA 
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Lockheed 


C-130A Transport— 
One Plane for 3 Jobs 


Soon in production at Lock- 
heed’s Marietta, Georgia, plant, 
the U.S. Air Force’s new turbo- 
prop transport, the Lockheed 
C-130A, will fly higher and 
faster than any other military 
transport and perform a great 
variety of missions. 

The C-130A is the first trans- 
port specifically designed for 
turbo-prop engines, which har- 
ness jet power to propellers. 


Air Force Competition Winner 

Winner of an industry-wide 
Air Force design competition, 
the C-130A transport will per- 
form three different jobs: 
1. Carry soldiers, paratroops, 
patients and all types of ground 
force equipment up to items 
weighing twelve to twenty tons. 
2. Fly high-altitude, high-speed 
missions as a tactical airplane 
for the Air Force. 
3. Transport passengers on 
long-range flights for the Air 


Transport Command. 


Unique Construction 

The C-130A has a floor as 
strong as a concrete warehouse 
floor a foot thick. Its fuselage is 
only 45 inches off the ground— 
level with truck-bed height for 
easier loading and unloading. 
The pressurized cabin permits 
ground-level comfort for mili- 
tary personnel at high altitudes. 

Of special importance to the 
Air Force, the new transport will 
require only short take-off and 
landing runs. Special tandem- 
wheel tricycle landing gear per- 
mits it to use emergency landing 
fields in forward areas, or even 
unfinished air strips. 

Prototypes of the airplane are 
nearing completion at Lock- 
heed’s Burbank, Calif., plant. 
The plane will go into quantity 
production at Lockheed’s 
Georgia Division, in Marietta, 
where giant B-47 jet bombers 
are currently being built. 


a stock of antiaircraft shells of equiva- 
lent cost. 

“Tt is true,’ he continued, ‘that in 
a single heavy attack a far greater cost 
of guided missiles can be launched 
than could be expended by an avail- 
able number of guns. Under these 
conditions, too, they cost less per 
plane shot down, and the high cost 
is a criterion of the very high level 
of defense. Past experience has indi 
cated that an attrition level of 5 per 
cent to 10 per cent provided an ade 
quate defense, but now a_ near 
perfect defense is Guided 
missiles give promise of such a de 
fense.”’ 

Mr. Porter also sketched in the 
pattern of a hypothetical air attack on 
St. Louis to indicate the manner in 
which guided-missile antiaircraft 
weapons could be used in conjunction 
with fighter interceptor airplanes. 

His illustration outlined a ‘‘time- 
and-space”’ situation where enemy 
attackers would be detected over 
Oshkosh, Wis.; the fighters would be 
alerted when the attackers were over 
Madison, Wis.; actual interception by 
the fighters would take place over 
Rock Island, Ill.; guided-missile sites 
around St. Louis would be alerted 
when the bombers reach Peoria; the 
first antiaircraft missiles launched as 
the enemy approaches Springfield, 
Ill.; and the first enemy planes shot 
down by guided missiles just south of 
Springfield. Mr. Porter illustrated 
his talk with a series of slides and 
motion pictures. 
> Army Aviation—Current de 
velopments in Army aviation, as well 
as what the future may bring in the 
fields of light observation airplanes, 


needed. 


helicopters, and convertiplanes, were 
discussed by Col. William B. Bunker, 
Chief of the Air Transportation Serv 
ices Division, U.S. Army, when he 
addressed a joint meeting of the St. 
Louis IAS and AHS Sections in 
March. 

Ranging from a future requirement 
for a higher performance front-line 
light plane, suited to adjusting “‘longer 
range artillery and guided missiles,” to 
what the development possibilities 
of the convertiplane may be, Colonel 
Bunker covered his field thoroughly 
in a talk entitled, ‘Army Aviation 
Today.” 

“Tt seems quite probable that the 
convertiplane aircraft will not be able 
to replace aircraft in those areas where 
high performance is a requirement,”’ 
he predicted. ‘In the less competi 
tive areas of the transport aircraft 
and as an assault aircraft, however, 
the application of this principle should 
be promising.” 

Colonel Bunker also sketched in 
some of the current problems encoun 
tered in maintaining and operating 
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helicopters in forward areas. H« 
particularly emphasized the tremen 
dous power demands placed on heli 
copter engines and urged simplicity in 
design. He pointed out that weight 
saving Was not as important in the 
helicopter field if, by the addition of a 
few pounds, the mechanical dependa 
bility of the aircraft were improved. 

Stressing the expense of transport 
ing materials to front-line areas (‘‘it 
costs about $20 per gal. for gas being 
used at the front’), he concluded 
with the statement that the Army 
was looking to the helicopter to supply 
the mobility that it has lost as a re 
sult of greater mechanization that 
makes its forces heavily dependent on 
improved and well-maintained high 
ways. 

‘In Korea,” he said, ‘‘we are ex- 
periencing the same difficulties with 
mud that faced Napoleon when he 
was going into Russia 140 vears ago.” 
> Professional Status of the Engineer 

John I. Parcel, Sverdrup & Parcel, 
Inc., addressed the March meeting 
also. He reviewed the many tech 
nical, social, and economic factors 
affecting the professional status of the 
engineer. 
> The Airport and Its Neighbors 
Marking the beginning of St. Louis 
aviation groups’ observance of the 
Golden Anniversary of the Wright 
Brothers’ first flight, Adm. Charles F 
Horne, member of the Truman Air 
port Commission and former Civil 
Aeronautics Administrator, addressed 
the local IAS and NAA Sections on 
April 22. 

Admiral Horne reviewed the prin 
cipal findings of the Truman Airport 
Commission (best known as_ the 
Doolittle Committee), which dealt 
with the related problems of necessary 
airport development and of assuring 
the safety and comfort of those living 
or working in adjacent areas. 
> Student Members Guests of IAS 
and SAE—The modern sports car as a 
problem in development engineering, 
as well as the focus of a new sporting 
vogue, was the topic of the last meet 
ing of the 1952-1953 season on May 
21. The speaker was E. L. Monson, 
Chief Development Engineer of the 
Nash Motor Company, who spoke on 
“The Nash-Healey Sports Car.” The 
occasion was a joint dinner meeting of 
the local LAS-SAE groups, with Stu 
dent Members of both organizations as 
guests. 
> Forthcoming Season-—-While for 
mal activities of the St. Louis Section 
have now recessed for the summer 
months, Section Chairman Vernon 
Outman, Program Chairman John 
Mever, and their staffs are at work 
on a program for the coming year. A 
continued growth is forecast in mem 
ber participation in St. Louis Section 
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RY IN 


Aircraft and Aeronautical Products 


A 


Leaders in 
High-Temperature 
Metallurgy 


for 
JET, PISTON AND ROCKET 
ENGINES 


Ryan’s Metal Products Division has taken the lead in solving 
one of the toughest problems facing the aircraft industry—that 


of making high-temperature components that will better stand 
up to the intense heat developed in modern jet, piston and 
rocket engines. To do this, Ryan has assembled a staff of high- 
ly skilled, experienced metallurgical and ceramic engineers... 
and developed a physical plant equipped with some of the 


largest and finest high precision machine tools in the industry. 


Manufacturing components for the “hot spots” in present 
day piston engines requires the best equipment and most 
modern methods of forming, welding, precision machining 
and assembly. Ryan’s “follow-through” service after shipment, 
and extensive field testing experience, is unmatched in the 
industry. 
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activities, supplementing the Instt- 


tutes national program. 


San Diego Section 


Earl R. Hinz 
Corresponding Secretary 


The Mav activities of the San 
Diego Section ranged from a practice 
of the art of oscillation to a study 
of the dynamics of oscillations. On 
Mav 2, a successful dance was held in 
the IAS Building, with music by 
Francis Leonard’s orchestra. Two 
hundred and twenty members and 
guests danced from 9:00 p.m. to 
1:00 a.m. and enjoyed a_ buffet 
supper of generous proportions. Jim 
Wenzel, Section Treasurer, ably pro- 
duced this social event of the spring 
season. 
> A technical meeting was held on 
Mav 21 at which R. W. Streed, 
Dynamics Engineer of Consolidated 
Vultee Aircraft Corporation, pre 
sented a paper on “‘The Stability of 
Hydraulic Control Systems.’ This 
topic was well received by the group 
of 70 present who desired to learn 
more about the hydraulic systems 
operating high-speed airplane control 
surfaces. The factors that affect the 
stability and response of these systems 
were described, and methods of ob- 
taining stable operation 
sented. 


were pre- 


p> The regular monthly dinner meet 
ing was held on May 28 at the IAS 
Building. C. H. Smith, Chief De- 
signer of Flight Refueling, Inc., Dan 
bury, Conn., presented an illustrated 
talk on “Developments in the Hose 
Method of In-Flight Refueling.’ Mr. 
Smith has spent 15 vears working 
on the development of flight refueling 
methods, originally with the English 
company of Flight Refuelling, Ltd., 
and presently with the United States 
concern. Recent improvements in 
the hose method of refueling have 
resulted in high fuel-transfer rates up 
to 250 gals. per min., with simulta 
neous refueling of 3 airplanes. The 
practice of in-flight refueling is con 
sidered routine today and can be 
accomplished with little additional 
training of receiver airplane pilots. 
The addition of refueling apparatus 
to existing airplanes is difficult and 
costly, because of lack of 
able space. 


avail- 
‘“designed-in”’ 
apparatus would penalize an aircraft 
design only a small amount and would 
provide an easy and _ fast 
refueling method. 


However, 


ground 


Jim Adamson, Program Cominittee 
Chairman, was also Technical Chair 
man for this meeting in 
to handling the 
ments 


addition 


meeting arrange 
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Seattle Section 
Alvin J. Jarvis, Secretary 


The May meeting of the Seattle Sec 
tion was held on May 21 in the 
Engineering Building Theater of Boe 
ing Airplane Company. Attendance 
was limited to members of the Insti 
tute who were cleared for confidential 
information 

Alexander Satin, Scientific Advisor, 
Air Branch Office of Naval Research, 
presented a discussion of recent de 
velopments, both classified and un 
classified, covering many 
aircraft and missile design 

Much interest was shown toward 
Navy-sponsored 


phases of 


developments — in 
boundary-layer and circulation con 
trol. The 


discussion was accom 
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panied by slides and was terminated 
with a movie of the 1952 Farn 
borough Air Show. 


Washington Section 


Captain W. C. Fortune, USN 
Chairman 


The recently announced 1953-1954 
Vice-Chairman, William L. Greene 
is unable to serve. A. H. Hobel 
mann, Vice-President, Walter Kidde 
& Company, Inc., who had_ been 
nominated by the recent Nominating 
Committee for the same _ position 
and recommended by Advisory Board 
members, has accepted the position. 

In the absence of J. H. Sidebottom 
Col. J. H. Carter, USAF, will serve 
on the Advisory Board. 


IAS Student Branches 


Academy of Aeronautics 
Ken O'Connor, Secretary 


The meeting of May 10 was opened 
by Chairman George Ludwig with 55 
students present. After the reading 
of the minutes of the previous meet 
ing, the various committees gave 
their reports. Final arrangements 
for the May 14 field trip to Curtiss 
Wright Corporation's Wright Aero 
nautical Division at Wood-Ridge, 
N.J., were discussed 

A Boeing Airplane Company film, 
Story of the Stratocruiser, was shown. 
This film shows, among other things, 
the extensive tests and data accumu 
lated before this ship was built. 
> On May 14, 35 members of the 
Student Branch visited the Wright 
Aeronautical plant in Wood-Ridge, 
N.J. Upon our arrival, we were 
met by Mr. Warrick, Director of 
Personnel, who supervised our tour; 
Mr. Matthews, Director of Wages 
and Adjustments; Mr. Bauer, En 
gineer; and Mr. Baron 
gineer at the plant 

At this point, we 
Force 


also an En 


signed the Air 
issued safety 
glasses, and began our tour of the 
plant. Our first point of interest was 
the Pattern Shop where wood and 
plastic molds are made for the Cast 
ing Department. All of the wood 
patterns are made of solid mahogany 
and have tolerances of 0.001 in. 
Adjacent to the Pattern Shop is the 
Casting Department 


Register, were 


Here, we wit 
nessed the melting of various metals 
and a short time later saw the pour 
ing of these flaming metals into molds. 
We then proceeded to the Machine 
Shop and Assembly Lines. 


The high spot of the tour was our 
Witnessing J-65 and Cyclone engines 
being tested in huge test cells. 

We would like to express our grati 
tude to Mr. Warrick and _ other 
members of the Curtiss-Wright stafi 
who helped to make our tour interest 
ing and enjovable. 
> On May 24, the final meeting of the 
month was held with Chairman 
Ludwig presiding. Plans were made 
for a field trip to Lakehurst (N.J 
Naval Air Station, where the Navy 
dirigibles are located. A tour of this 
base was arranged by the Honorary 
Chairman, Mr. Firovanti. 

A film from Bell Aircraft Corpora 
tion on Planes Without Pilots was 
Marvin Greenberg, a Stu 
dent Member, gave a short talk on the 
comparison of British and American 
aircraft manufacturers. 


shown. 


Fifty-five persons were present. 


Agricultural & Mechanical College 
of Texas 


R. M. Custer, Secretary 


The annual barbecue for faculty 
and student members was held on 
May 15 with 34 persons attending 
It was held at the Brazos County 
A. & M. Club House. 

Faculty Adviser E. 
speaking on 


Brush 
behalf of the faculty 
members, expressed the faculty’s pleas 
ure for having been given the oppor 
tunity of working with the graduating 
class and for the sincerity and co 
operation of this class during the past 
school vears. He also commended 
John Firebaugh, a junior aeronautical 
engineering student, for his excellent 
showing at the IAS Texas Section’s 
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Here’s why those in the know 
— demand 


Two-to-one ratio gears 
for remote engagement. 


Universal joint accommo- 


Radio tuning 
dates angle drive shaft. 


shaft adapter. 


Tapered shells automatically 
center contacts for engagement. 


This highly specialized DPD2 Cannon Plug, a member of the DP 
Series, has its principal use in aircraft instrument panels and 
remote radio control equipment. But, like many other Cannon 
Plugs, it has found its way into other fields where the highest 
quality is needed and where the value of long, trouble-free per- 
formance is recognized. 

Originally this 2-gang connector was designed to assist in the 
standardization of radio and instrument assemblies so that such 
equipment might be interchanged between similar aircraft. It allows 
for compact design in close quarters with access from the front 
only. This type of application and variations of the fittings are 
shown at right. Any Cannon DPD insert may be placed within the 
shell, with or without tuning shaft, coax, twinax, large or small 
contacts, provided the separation forces of both halves are similar. 

This plug typifies the close attention to important detail that 
distinguishes every Cannon Plug—the world’s most extensive line. 
If you are looking for real value, regardless of the field you work 
in, your best bet is Cannon. 


CANNON 
ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. Representatives in prin- 
cipal cities. Address inquiries to Cannon Electric Company, Dept. 4-105, 
P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calitornia. 
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Screw ejection system for 
engaging and disengaging 
contacts 


Hand tinning keeps solder 
inside cups 


All pin and socket con- 
tacts precision machined 
from solid bar stock, gold 
or silver electroplated. 


Inserts may be removed 
from front or rear of shell. 


Connector is separated by turn- 
ing slotted shaft here. Complete 
unit may then be removed from 


pedestal, shown below 


(Left) Same Cannon Plug without tuning 
shaft. Straight drive instead of 90° 
gear. (Right) Similar DPD2 with Dzus 
wing nut extraction method and junc- 
tion shells. There are several other vari- 
ations. Write for details. 
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First Southwestern Student Competi 
tion. (Mr. Firebaugh won the third 
prize in the undergraduate divisior 
for his paper on “The Nature oi 
Superaerodynamics.’’) 

> The final business meeting wa 
held on May 18 in the New Engineer 
ing Building with Arthur P. Goldberg 
Chairman, presiding. Officers elected 
for the next year were: Chairman 
Dan Palmer; Vice-Chairman, Joh 
Firebaugh; and Secretary-Treasurer 
Grover Alexander. 


lowa State College 
Gary Bowman, Secretary 


On the evening of May 20, a short 
business meeting was held. Follow 
ing this, the men who took part in the 
First Southwest Student Competition 
gave a brief review of the contest and 
also made many suggestions that 
would help any student who might 
care to present a paper at another 
such contest. 


p> At the conclusion of a busines: 


meeting on the evening of June 3 
two films were shown. These were 
The Wonder Jet and The Jet Story 

Refreshments were served at the 
end of each meeting. 


New York University 
Paul Lieberman, Secretary 


The annual elections were held on 

May 7 with the following results 
Chairman, Stanley Smith; Vice-Chair 
man, Walter Jung; Secretary, Paul 
Lieberman; and Treasurer, Solomon 
Metres. Chairman William Zeltner 
presided; 44 persons attended. 
p On the evening of May 29, a social 
was held at the Forest Inn in Queens 
N.Y. Thirty-six members were pres 
ent. At this party, the outgoing 
officers briefed the newly elected ones 
in their various responsibilities and 
turned over to them all of the records 
correspondence, and other files. 


The Pennsylvania State College 


Ralph N. Straley 
Secretary-Treasurer 


The Pennsylvania State College 
Student Branch of the IAS held it 
final meeting of the spring semestet 
on May 13. An unusually small 
group of about 15 members met in the 
Main Engineering Building of the 
Penn State campus. Past Chairman 
Max Schuster presented the ‘“‘jor 
stick,”’ the chairman’s traditional 
scepter, to the new Chairman, Frank 
Leader, wishing him success in his new 
post. 


Max also gave a report on the picnic 
held on May 9. 
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NAVY’S R3Y-l FEATURES 
MAGNESIUM CARGO DECK 


“Fastest flying boat” demonstrates extruded magnesium’s 


combination of light weight and toughness for better flooring 


MAGNESIUM EXTRUDED CARGO DECK SECTION of the new Convair-built Navy R3Y-1 “Tradewind” now in production at 
San Diego. Magnesium provides the R3Y-1 with a tough, yet lightweight, easily installed cargo deck for heavy-duty service. 


In all its 40-year history, water-based aircraft has never 
been appraised in terms of speed or maneuverability. The 
hig lumbering transports of past years were reputedly 
slow and cumbersome in flight. This was true primarily 


because of their great weight. 


Today, however, Convair and the U. S. Navy present the 
““Tradewind”™ as the fastest flying boat in aviation history. 
lts turbo-prop engines provide a top speed of more than 
390 mph ... enable it to take off in 30 seconds with full 


load. 


One factor that contributes greatly to the increased speed 
and easy handling of this giant seaplane is the extensive 


you can depend on DOW MAGNESIUM 


use of magnesium in its design. Take as an example, the 
cargo deck. It’s made of magnesium ZK60A extrusion 
alloy. It’s light in weight. (Magnesium is the world’s 
lightest structural metal!) And it’s strong and rugged 
enough for heaviest duty. This combination of qualities 
makes magnesium perfectly suited for this application. 
There are other instances, too, in this and in other air- 
craft, where magnesium has helped designers solve some 
of their weight and speed problems. Have you considered 
magnesium for your uses? For more detailed information, 
contact your nearest Dow sales office, or write directly to 
THE DOW CHEMICAL COMPANY, Magnesium Department, 
Midland, Michigan. 
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Following this report, two tilms 
were shown. The first, Planes With 
out Pilots, covered remote control 
tests and showed the complicated 
control and indicator units, as well as 
how these units are used with the rest 
of the system of the airplane. The 
second film, The Avro Jetliner, pre 
sented the equipment and features of 
the jetliner. It showed flight-testing 
procedure and ground-check proce 
dure, and gave performance ratings. 

The proposed trip to Piasecki has 
been canceled because recent Naval 
security enforcements require that 
tours through the plant be more re 
stricted than heretofore. 


Syracuse University 
Charles E. Rogers, Secretary 


The last meeting of the spring se 
mester was opened on May 6 by Chair 
man Fred Boenig. The minutes of 
the previous meeting were read and 
approved. 

David Birdseye, of the Ostrander 
Memorial Plaque Committee, re 
ported that dedication ceremonies will 
take piace within the next few weeks. 

Elections, the high note of the meet 
ing, took place with the following re 
sults: Honorary Chairman, Joseph 
Cady; Chairman, David Birdseve; 
Vice-Chairman, Ernest Hobbs; Secre 
tary, Graham Ireland; and Treasurer, 
Herbert Byrnes. Vice-Chairman 
Hobbs is to formulate a program for 
the fall semester. 


Chairman Birdseye took charge of 
the remainder of the meeting. 


University of California 
George Lee, Secretary 


Daniel Tellep and Robert Buckland 
undergraduate Student Members of 
the University of California Student 
Branch, were awarded the first prize 
of $75 for their paper on ‘Wind 
Tunnel Blockage for Nearly Sonic 
Speeds,” presented at the Third 
Annual West Coast Conference of IAS 
Student Branches on May 7 at Mof 
fett Field. Their research work was 
done under the guidance of Professor 
E. V. Laitone, IAS Faculty Sponsor. 
Fifteen members of the Berkeley 
branch attended the tour of the NACA 
Ames Aeronautical Laboratory at 
Moffett Field following the paper 
competition. 


> On May 16, the student branch 
held a joint picnic with the student 
chapter of the American Institute 
of Industrial Engineers at Berkeley. 
Twenty student and faculty members 
were present. The softball game was 
called a draw in order to start the 


ENGINEERING REVIEW 


touch-football game However, in 
the preliminary warm-up with the 
football, the AILTE conceded the game 
to the IAS when they saw the remark 
able control the faculty sponsor ex 
hibited over the prolate spheroid. 


University of Illinois 


Dwight A. Moberg 
Outgoing Secretary 


The principal business for the May 
20) meeting, the last meeting of the 
spring semester, was the election of 
officers for the fall term. The new 
officers are: Chairman, Frank Vileta 
Vice-Chairman, Dwight A. Moberg 
Secretary, Dave Herbner; and Treas 
urer, Jack Burk rhe Engineering 
Council Representative is Bill Russel; 
Dr. Harry H. Hilton is the Faculty 
Adviser. 

The evening's program consisted of 
the presentation of speeches by the 
finalists in the Seminar competition, 
in which senior aeronautical-engineer 
ing students participated. Kenneth 
C. Kopp gave an engrossing descrip 
tion of the star-tracking control 
mechanism in his speech on ‘‘The 
Selection of Control Systems for 
Supersonic Guided Missiles.” A 
comprehensive study of production 
costs entitled ‘““The Rising Cost of 
Aircraft Production 
by Frank Vileta. 
> On May 5, the Illinois Student 
Branch had its Annual Student 
Faculty Banquet. After a delicious 
dinner served at the University Men’s 
Club, the crowd of more than 50 
was entertained by speeches presented 
by Chairman Rex Whitehurst, Master 
of Ceremonies Fred Mobley, and 
others. 


was presented 


> During the semester, the branch 
had the full cooperation of the Aero 
nautical Engineering Department in 
bringing to the campus speakers from 
many branches of the industry 
Those who spoke at the meetings 
were: J. W. Braithwaite, Assistant 
Chief Aerodynamicist, Marquardt 
Aircraft Company; W. S. Castle. 
Senior Project Engineer, Advanced 
Turbo-Jet Design Group, Allison Di 
vision, General Motors Corporation 
Walter Doll, Pratt & Whitney Air 
craft Division, United Aireraft Cor 
poration; Benjamin Pinkel, Chief, 
Materials and Thermodynamics Re 
search Division, and Assistant Chief, 
Research, Lewis Flight) Propulsion 
Laboratory, NACA; and W. J. Pitt, 
Technical Contracts Division, Lock 
heed Aircraft Corporation 

Members of the Illinois Student 
Branch would like to take this oppor 
tunity to thank these men for partici 


pating in programs. Their 
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speeches have helped to create further 
interest in our society, in the field oi 
aeronautical engineering, and in the 
aircraft industry itself. 


University of Oklahoma 


Ernest Z. Anderson 
Secretary- Treasurer 


An election of officers was held at 
the May 26 meeting, at which 
persons were present and Chairmar 
Lawrence Fred Smith presided. The 
results of the election are as follows 
Chairman, Jack Loewen; Vice-Chair 
man, Robert Bodner; and Secretary 
rreasurer, Ernest Anderson. L. A 
Comp is Faculty Adviser and Honor- 
ary Chairman. 


University of Tulsa 


Robert Wolfe 
Secretary-Treasurer 


? 


lhe April 16 meeting was called 
to order by Chairman E. H. Roberts. 
The minutes of the previous meeting 
were read and approved. The By 
Laws concerning student awards were 
reviewed, and the election of officers 
at the May meeting was discussed 
Final arrangements for the Student 
Branch picnic on April 19 were com 
pleted 

The two papers presented at the 
Texas Section’s First Southwest Stu 
dent Competition were given. C. L 
Keller delivered his paper entitled 
“Stalling of Non-Twisted Tapered 
Wings.” This was followed by R. R 
Wolfe’s paper on “The Desirabilit) 
of  <Aireraft Production Illustra 
tions.”’ 

The meeting was adjourned at 
9:00 p.m. by Chairman Roberts. 


> The final meeting of the 1952-1953 


school year of the Tulsa Universit 
Student Branch was called to order on 
May 21 by the Chairman, E. H 
Roberts. The minutes of the last 
meeting and the treasurer's report 
were given 

I). A. Lemon, a graduating senior 
gave a short and informative talk 
entitled “‘Ducted Fans.’ Mr. Lemon 
compared the advantages and _ possi 
bilities of the ducted fan with those 
of the reciprocating and turbojet 
tvpes of engines. 

The Honorary Chairman, Mr. Klotz 
then presented Mr. Lemon with both 
the student scholarship and student 
talk awards. 

An election of officers for the 1953 
1954 academic year was held with the 
following results: Chairman, Jack 
(owens; Vice-Chairman, M. A. Ashraf 
and Secretary, William Keeler. 

rhe meeting was adjourned at 
4:00 p.m. by Chairman Roberts. 
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Vickers 
Model AA-40510 
Pump Control Valve. 
(18 gpm) 
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REDUCES 
MAINTENANCE COST 


SHUT-OFF VALVE 
(MOTOR DRIVEN) 


SHUT- OFF 
VALVE 
(MANUAL) 
SOLENOID 
SHUT-OFF 
VALVE 


PRESSURE 
WARNING 
SWITCH 


RELIEF VALVE 


FROM 
RESERVOIR 


PRESSURE 
TO SYSTEM 


FROM 


RESERVOIR 
a 


PUMP CONTROL 
VALVE 


PRESSURE 
TO SYSTEM 


Special Vickers Pump Control 
Valve replaces five separate units. 


This special 5-in-1 valve was developed for use where 
it is desirable to individually control each of several 
pumps. It will automatically unload the pump delivery 
at a low pressure into the suction side when the oil 
temperature has reached a predetermined maximum. 
The design includes manual unloading of the pump. 
Maximum system pressure is limited by a built-in relief 
valve. A pressure-actuated electric switch is provided 
for use in a signal system to flag system pressure 
changes. The manual pump shut-off control also serves 
as a firewall shut-off device. 


MICKE R$ Incorporated 


6331 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


As used on one four-engine airplane, this accessory 
reduced the number of separate hydraulic units from 
14 to 4 and eliminated four electrical switches. It 
utilizes many standard internal parts. Replacement 
of multiple accessories by the single valve reduced 
procurement costs by about 66%; this does not include 
savings due to the simplified piping. The weight 
saving was also significant. For further information, 
write for new Bulletin A5230. 

Vickers designs and manufactures a great variety of 
special hydraulic controls for aircraft. Call on us with 
your problem. 


1414 OAKMAN BLVD., DETROIT 32, MICHIGAN 
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U.S. Naval Postgraduate School 
William D. Harkins, Secretary 


A meeting of the U.S. Naval Post 
graduate School Student Branch was 
held on May 13. Total attendance 
was 40, and Lt. D. M. Layton, 
Chairman, presided. 


A. M. Mayo, Chief of Equipment 
and Interior Design, Douglas Air 
craft Company, Inc., spoke on ‘“‘En 
gineering the Cockpit for the Man.”’ 
In his lecture, Mr. Mayo indicated 
the projected thinking that is taking 


ENGINEERING REVIEW 


place in the aviation industry toward 
the day when we will be interested 
in actual space travel. One of his 
most interesting speculations was the 
possibility of filling the human respir 
atory with a saline-oxygen 
fluid to sustain life in outer space. 
He stated that successful experi 
ments along this line have already 
been concluded with mice as subjects. 
Whether the human _ psychological 
objection could ever be overcome is 
problematical. 

Various supplementary 
movies were also shown 


system 


slides and 


Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REvIEw. 


Elected to Associate Fellow Grade 


Drucker, Daniel C., Ph.D., Chairman, 
Division of Engineering, Brown Univ. 

Speakman, Edwin A., Gen. Mgr., Fair- 
child Guided Missiles Div., Fairchild 
Engine & Airplane Corp. (Wyandanch). 


Transferred to Associate Fellow Grade 


Edwards, James B., Ch. Engr., Hiller 
Helicopters, Inc 

Gero, Doane R., M.S.Ae.E., Head, 
Design Devel., Piloted Aircraft, Goodyear 
Aircraft Corp. 

Lucien, Rene, Ing., E.C.P., Pres., in 
charge of Engineering, Messier Co. 

MacDonough, Edward Paul, B.Sc. in 
M.E., Ch. of Struct., Chance Vought Air- 
craft Div., United Aircraft Corp. 

Rosenbaum, Robert, M.A. (Physics), 
Supvr., Dynamics & Loads Group, Air 
frame & Equip. Br., Civil Aeronautics 
Administration (Washington, D.C.). 

Van Every, Kermit E., M.E. in Aero., 
Ch., Aerodynamics Sect., Douglas Aircraft 
Co., Inc. (El Segundo). 


Elected to MEMBER Grade 


Attinello, John S., M.A.E., Head, Super 
sonic Aerodynamics Sect., Bureau of Aero- 
nautics, Dept. of the Navy (Washington, 

Craven, Charles E., M.S.Ac.E., Lt. 
Comdr., USN; Aircraft Accident Investi- 
gator, Maint. & Material Analysis & Re 
search Officer ( Norfolk). 

Engel, Klaus H. C., M.S. in M.E., 
Designer, Boeing Airplane Co. (Seattle). 

Espy, Melvin P., B.S., Ch., Special 
Weapons Engrg., Canadair, Ltd 

Gehrkens, George R., Ch. Engr., North 
American Aviation, Inc. (Columbus). 

Guterman, Frederick H., B.S. in M.E., 
Megr., Sales Planning, Arma Corp. 

Harvie, T. A., B.E.M.E., 
Engr., Canadair, Ltd. 

Hodges, Charles W., B.S.M.E., Appli 
cation Engr., Westinghouse Electric Corp 
(Dayton). 


Devel. Proj 


Hofeller, Gilbert W., B.S., Sr. Flight 
Test Engr., Convair (San Diego) 

Huyett, Richard C., M.S. in Math., 
Aerodynamics Engr., Convair (San Diego) 

James, Earl E., Jr., B.S« 
Convair (Ft. Worth 

Katzen, Elliott D., M.S., Aero. Research 
Scientist GS-12, Ames Aero. Lab., NACA. 

Kent, Richard, Jr., Capt., USAF; 
Asst. Past Instructor, Aircraft Maint. 
Officer, AFROTC, The Ohio State Univ. 

Kerr, John A., B.S.M.E., Sr. Design 
Group Engr., Power Plants, Convair (Ft 
Worth). 

Krause, Philip C., M.A. (Math.), Aero 
dynamicist, Kellett Aircraft Corp. 

Kulakowski, L. J., M.Ae., Sr. Aero- 
dynamics Engr., Convair (Ft. Worth). 

Logan, Robert D., Jr., Liaison Coordi 
nator, Fairchild Aircraft Div. (Hagers 
town). 

Mulgrave, Thomas P., B.S.M.E. (Aero.) 
Aero. Engr. GS-12 (Gen.), NAMC (Phila- 
delphia ). 

Polk, Edwin H., M.F 
ist, Aircraft Sect., 
Co. 

Povejsil, Donald J., M.S.E.E., Engr., 
Analytical Sect., Devel. Engr., Air Arm 
Div., Westinghouse Electric Corp. (Balti- 
more ). 

Ryan, C. T., 
Canadair, Ltd. 

Smith, Emerson W., M.Sc. in M.E., 
Supvr., Power Plant Test & Devel. Group, 
North American Aviation, Inc. 

Smith, Ronald F. O., Asst. Ch. Designer, 
Canadair, Ltd. 

Sponsel, Clifford W., 
President, Aircraft Div 
Foundry Co 


Test Engr., 


, Engrg. Special- 
Allstates Engineering 


Design Group Leader, 


B.S.C.E., Vice- 
, American Car & 


Stewart, Warner L., M.S. in A.E., Proj 
Engr. (Aero. Research Engr.), 
Flight Propulsion Lab., NACA 

Stone, Ralph W., Jr., M. of Ac.E., Asst 
to Ch. of Stability & Control Div., NACA, 
Langley AFB 

Teasdale, Arthur R., Jr., M.S. in E.E., 
Design Specialist, 


Lewis 


Aerophysics Group, 
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Convair (Ft. Worth); Member of Grad 
uate Faculty, Electrical Engrg. Dept 
Southern Methodist Univ. 

Terry, Clifford B., B.S., Gen. Mgr 
Electronics Div., Air Associates, Inc. 

Thoren, Theodore R., M.S.M.E., Stafi 
Director, Engrg., Research & Devel 
Thompson Products, Inc. 

Whiteman, Harry H., B.Sc., T-36 Proj 
Engr., Canadair, Ltd. 

Williams, Edward S., Materials & Pro 
ess Analyst, Lockheed Aircraft Corp 
(Georgia). 


Transferred to MEMBER Grade 


Barson, Zelmar, M.Sc. in M.E., Fluid 
Dynamicist, Aircooled Motors, Inc. 

Carter, Arthur McDowell, Jr., M.S., Lt 
Comdr., USN; Supt., Aero. Materials 
Lab., NAES, NAMC. 

Dettwyler, H. Rudolph, B.S. in Ae.E., 
Aero. Research Scientist, Propulsion Aero 
dynamics, Langley Aero. Lab., NACA. 

Ford, John C., B.S.Ae.E., Struct. De 
sign Engr., United Aircraft Corp. (Dallas 

Martin, John E., Jr., B.S. in Ae.E., Asst 
Supvr., Engrg. Liaison Group, 
Airplane Co. (Wichita). 

Murray, James G., 
Stress Analysis Engr., Aircraft Engrg 
Div., Airframe & Equip. Br., Struct 
Group, Civil Aeronautics Administration 

O’Keefe, Charles J., B.A.E., Ch. Aero 
dynamics Engr., Aerodynamics Sect 
Aeromechanics Dept., Missile & Radar 
Div., Raytheon Mfg. Co. 

Turner, David L., B.A.Sc., Stress Engr 
Grade II, A. V. Roe Canada, Ltd. 


Boeing 


M.Sc. in M.I 


Elected to Associate Member Grade 


Craig, John W., Jr., B.S. (Commerce), 
Asst. Mgr., Engrg. Personnel, Helicopter 
Div., Bell Aircraft Corp. 


Elected to Technical Member Grade 


Davidson, Valentine, M.S., Member, 
Dynamics Sect., Canadair, Ltd. 

Dowlen, Edward M., Head, Aero 
dynamics Sect., Navigational Projects 
Div., English Electric Co. (Luton). 

Faymon, Karl A., M.S.E. (Aero.), Instr., 
Dept. of Aero. Engrg., Parks College, St 
Louis Univ 

Guthrie, Robert J., B.S. in M.E., De 
sign Engr., ARO, Inc. (Tullahoma). 

Jarog, Walter J., B.S.Ae.E., 
Engr., Globe Corp., Aircraft Div. 

Levine, Philip, B.S.E., Analytical Engr 
Melpar, Inc 

Ozkan, Turgut O., M.S., Proj. Engr 
Engrg. Dept., M.K.E. Aircraft & Aircraft 
Engine Factories. 


Design 


Pinhao, Roberto Ferreira da Silva, 2nd 
it. Aero. Engr., Helicopter Design 
Bureau, Ministry of Aeronautics (Rio de 
Janeiro) 

Rapp, Ralph, B.Ae.E., 
“B,”’ Greer Hydraulics, Inc. 
Sullivan, Edward P., B.S. in Ae.E 
Aircraft Designer “B,’’ Republic Aviation 

Corp. 


Design Engr 
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TRADE MARK 


MANNING 


AMKRONAUTICAL 


TURBOJET ENGINE 
TEMPERATURE 


You want and must have completely reliable 


temperature control amplifiers — amplifiers de- 
signed and constructed to meet specific basic 
requirements of your turbojet engines, such as: 


1. Efficient operation in ambient temperatures from 
minus 65°F to plus 200°F. 

2. Vibration endurance covering a range from 5 to 
150 cycles per second. 

3. Operation in altitudes up to 60,000 feet through 
the use of hermetically-sealed components. 


4. Center-of-gravity shock mounting to permit in- 
stallation right on the turbojet engine. 


ENGINEERING REVIEW- 


-AUGUST, 


CONTROL AMPLIFIERS 


Manning, Maxwell & Moore turbojet engine tem- 
perature control amplifiers satisfy all four re- 
quirements. They incorporate a highly successful 
design principle thoroughly proved during years 
of concentrated research, development and tests 
devoted exclusively to automatic control systems 
for jet engines. 

We believe our ability to apply our unique de- 
sign technique to specific and unusual turbojet 
engine temperature control problems can be of 
real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 
your service. We welcome your inquiry. 


‘INI 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - STRATFORD, CONN. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS °* 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES 
THERMOCOUPLES « HYDRAULIC VALVES © JET ENGINE AFTERBURNER CONTROL SYSTEMS. 


ELECTRONIC AMPLIFIERS 
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to Technical Member 


Grade 

Anderson, Glenn A., B.S.Ac.E., 
North American Aviation, Inc 

Berger, Peter, M.E., Physicist GS-0, 
Corps of Engineers, U.S. Army. 

Berkowitz, Herbert. 

Blanchard, Thornton, Jr., 
Test Engr., Supersonic Wind 
Convair ( Daiugerfield 

Bonior, Raymond V., 8. of Ac.F., Pyt., 
USA. 

Breidenstein, Richard M., B. of Ac.E., 
Aerodynamicist, Bell Aircraft Corp 

Camp, Richard A., B.S.A.E 

Carroll, James B., Sc.B., Research Asst., 
Research Lab., Brown Univ 

Detra, Ralph W., DrSec., Research 
Engr., AGT Div., Westinghouse Flectric 
Corp. 

Dobson, Wilbur F., B.S.M-.E. (Acro), 
Aero. Research Intern, Lewis Flight Pro 
pulsion Lab., NACA 

Eastham, Edmon M., BS. in Ac.E., 
Engr.— Wind Tunnel, Univ. of Wichita. 

Eilertson, Warren H., B.Ac.F., 
Engr., Chance Vought Aircraft) Div., 
United Aircraft Corp. (Dallas) 

Erickson, Earl W., B.Ac.F 

Goldberg, Arthur P., B.S 

Graham, Gordon H., Designer Struc 
tural, Chance Vought Aircraft) Div., 
United Aircraft Corp 


Transferred 


Engr., 


BS. A:E., 
Funnel, 
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Howard, Weston M., B.S.A.E. 

Husmann, Richard A., B.S., Engr., 
Power Plant Div., Douglas Aircraft Co., 
Inc. (El Segundo 

Jewell, Jack D., BS. Research & 
Devel. Engr., Goody« r Aircraft Corp 

Jordan, James S., B.S. in Engrg., Ens., 
USN; U.S. Naval Acadei 

Kroenke, Irvin M., B.S.M.E., Design & 
Devel. Engr., Beech Aircraft Corp 

Lange, Gilbert R., B.S. in Ae.E., Exp 


iy (Annapolis). 


lest Engr., Pratt & Whitney Aircraft Div., 
United Aircraft Corp 
Mack, Robert A., B.M.E., Engr., 


Hughes Aircraft Co 

Mann, Charles C., M. of Aec.E., Pro 
pulsion Engr., Convair (Ft. Worth). 

Muka, Joseph A., Jr., BS., Ens., 
| SN; Instr . Marine FE1 grg., U.S. Naval 
Academy (Annapolis 

Mullin, Charles H., B.S., Capt., 
Sr. Pilot, Wright-Patterson AFB 

Nicolello, Henry, Engrg 
North American Aviation, Inc 

Osborn, Harold E., BS., 2nd Lt., 
USAF 

Page, Sanford N., 
North Americar 
(Los Angeles). 


USAF; 


Draftsman, 


\crodynamicist 
Aviation, Ine 


Perrin, Louis A., B.S. (Aero.), Sr. De 
sign Engr., McDonnell Aircraft Corp 

Peterson, Norval D., BS. in Aec.E. 

Potter, Edward C., B.M.E., Maint. 
Mohawk Airlines, Inc 
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Powers, Sidney A., B.Ae.E. 

Reynolds, Byron L., B.S.A.E., Engr., 
Aeronca Mfg. Corp. 

Schermerhorn, James R., B.S. in 
Engrg., Ens., USN; Jr. Officer at Sea, 
U.S.S. “Jenkins.”’ 

Sheldon, Lewis R., Jr., B.S., Test Engr., 
General Electric Co. (Lynn). 

Sibulkin, Merwin, M.S., Physicist GS 
11, U.S. Naval Ord. Lab. (Silver Spring 

Stanley, Jerry, Struct. Engr. 1, Stress 
Analysis, Helicopter Div., Bell Aircraft 
Corp 

Stohrer, Albert W., B.S., Research Tech 
Asst., Willow Run Research Center, Univ 
of Michigan 

Sumida, Paul T., B.S. (Aero.), Jr. Engr 
“A,”’ Douglas Aircraft Co., Inc. (Santa 
Monica). 

Thomas, Richard G., B.S., 2nd Lt., 
USAF; Jet Flight Training, J. Connally 
AFB 

Vinokur, Marcel, B. of Engrg. Physics, 
Research Asst., Dept. of Aero. Engrg., 
Princeton Univ. 

Vogenitz, Franklin W., B.S.A.E., Asst 
in Research, Aircraft Propulsion Lab., 
Engineering Research Institute, Univ. of 
Michigan 

Weiss, Leonard, B.Ae.E., Research 
Asst., Polytechnic Institute of Brooklyn 

Wrieden, Eugene G., B. of Ae.E., 2nd 
Lt., USAF; Student, Weapons Systems, 
Massachusetts Institute of Technology 


be sufficient. 


Photographs accompanying news items will be 


Items will be considered on the basis of their timeline 
addressed to the News Fditor, Aeronautical Engineering Review 


Attention Members! 


All members of the Institute are invited to submit mat 
“News of Members’ columns of the Aeronautical Engineer 
awards or honors received, and appointments to new 
editors believe are of interest to other IAS members 


ng Review. 


1a general interest 


, 2 East 64th Street, New York 91, N.Y. 


soncerning their activities for publication in the 
Responsibility for new developments 

3dditional positions are some of the items that your 
A brief letter or postal card giving exact details will 
welcomed and will be used where practicable. 


Correspondence should be 


tember 15, 1953. 


Authors wishing to have papers considered for pré 
or short abstracts to the Meetings Committee, 2 East 64th St 


IAS Twenty-Second Annual Meeting 


entation at this meeting should submit outlines 
New York 21, NLY 


no later than Sep- 
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NOW! A Machine Fast gnovgh for -SHocK 
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Working space 
for tension and 
compression 
testing 


Stay Plates 


Electronic 
variable 
speed drive 


Two 30,000 ib. 
$R-4 Universal 
Load Cells at 
base of columns 


Oscilloscope X-Y diagram system 
records stress-strain curves 
in shock testing 


The extraordinary high speed of response of this revo- 
lutionary new Baldwin-Emery universal testing ma- 
chine, paired with an oscilloscopic X-Y diagram, 
enables it to measure and record shock tests on com- 
plete structures. Its SR-4 load cells and SR-4 type 
extensometer make it capable of responding to the 
rates required by shock conditions. 


The load cells and extensometer feed signals to the 
oscilloscope through pre-amplifier circuits. An in- 
stantaneous stress-strain curve and its two axes then 
appear on the oscilloscope screen. It is possible to 


TESTING HEADQUARTERS 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 


have this screen photographed continually to record 
changes in the shape of the stress-strain curve as the 
structure itself changes. 


Its unique aptness for such shock tests is one of the 
reasons why the FGT SR-4 Testing Machine is being 
recognized as the greatest advance in materials testing 
equipment in twenty years. 


Full details on this latest contribution of Testing 
Headquarters are in Bulletin 4202. For your copy, 
write to Dept. 2201, Baldwin-Lima-Hamilton Cor- 
poration, Philadelphia 42, Pa. 
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Smoother bank and turn... 


quicker ground 


ipo MILITARY PLANES could fly 
more efficiently in banking and 
turning if the air gap between aileron 
and wing were sealed off. A coated 
fabric seal would work .. . but led to 
other problems. It took so many screws 
to fasten the seal tight that repair was 
a headache. Yet the seal had to be 
removable. 

Here was one problem that B. F. 
Goodrich engineers solved with a pat, 
ready-made solution. Their famous 
Pressure-Sealing Zippers had been 
proved in even tougher sealing service. 
Overlapping rubber lips provide a 


100% seal against air pressure. This is 
just what was needed on the aileron. 
And it saves time on the ground—with 
a zip, the mechanic can expose the 
aileron. If a new aileron is installed, the 
new and old halves of the zipper mesh 
perfectly. No more hours of taking out 
screws, putting in screws! 

B. F. Goodrich Pressure-Sealing 
Zippers fit snugly around complex 
shapes. They can be cemented onto 
either fabric or metal. They save space 
and weight. They have been used on 
airplane doors, air ducts, inverter covers 
and for watertight protective coverings. 


The Boeing B-47, illustrated, is just 
one airplane to equip ailerons and 
elevators with B. F. Goodrich pressure- 
sealing zipper seals. Others include the 
Convair B-36, Lockheed P2V. 

Other BFG products for aviation 
include tires, wheels and brakes; heated 
rubber; De-Icers; Avtrim; Plastilock 
adhesives; inflatable seals; fuel cells; 
Rivnuts; accessories. The B. F. Goodrich 
Co., Aeronautical Division, Akron, Ohio. 


B.E Goodrich 
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Aerodynamics 
Boundary Layer & Thermoaerody- 
namics 
Control Surfaces 
Fluid Mechanics & Aerodynamic 
Theory 
Internal Flow 
Stability & Control 
Wings & Airfoils 
Aeroelasticity 
Air Transportation 
Airplane Design 
Airports 
Aviation Medicine 
Physiology 
Computers 
Education and Training 
Electronics sts 
Circuits & Components.... 
Electronic Controls. . 
Electronic Tubes 


Book Notes..........- 


Books, reports, and periodicals reviewed in this issue or in pre- 


vious issues may be borrowed on 2 


Canada 


eronautical Reviews 


week loan without charge by 
individual or Corporate Members of the Institute in the U.S. and 
Members of The Paul Kollsman Lending Library who 


A Guide to the Current Literature of 


PERIODICALS AND REPORTS 


Measurements & Testing 


Hydraulic & Pneumatic 

Flight Operating Problems 
Ice Prevention & Removal 

Fuels & Lubricants 

Gliders 

Instruments 
Flow-Measuring Devices 
Temperature-Measuring Devices 

Machine Elements 

Corrosion & Protective Coatings 
Metals & Alloys. . ; 
Metals & Alloys, Ferrous. 
Metals & Alloys, Nonferrous 
Nonmetallic Materials 
Testing. . 

Mathematics 


Aeronautical Research and Engineering 


Meteorology 
Military Aviation. . 
Missiles . 
Ordnance & Armament 
Photography 
Physics. . 
Power Plants 
Jet & Turbine. . 
Ram-Jet & Pulse-Jet. 
Reciprocating 
Rocket. . 
Production..... 
Rotating Wing Aircraft 
Space Travel. ra 
Structures..... 
Elasticity & Plasticity 
Plates 
Thermodynamics 
Heat Transfer 
Water-Borne Aircraft 
Wind Tunnels & Research Facilities 


BOOKS REVIEWED IN THIS ISSUE 


ire not Members of the Institute may borrow books and, in spe 


cial cases, other research material. 


Paul Kollsman Lending Library. 


Photostatic copies of material in the Institute’s libraries may 
be obtained at a cost of $0.35 to members and Corporate Mem- 


Members of the IAS may 
borrow also from the Engineering Societies Library through The 


bers ($0.45 to nonmembers) for each 8!/2 


113 


by ll-in. print and 
$0.40 to members and Corporate Members ($0.50 to nonmembers) 
for each 11!/2- by 14-in. print, plus postage. 

of $1.00 is made to nonmembers of the IAS. 


A minimum charge 


Bibliographies on special subjects will be compiled at the rate 


of $2.50 per hour. Translations of technical literature from for- 


eign languages may be obtained at $12 to $14 per 1,000 words, 


depending on the language. 
cent discount on bibliographies and translations 


Full information about library membership and facilities will be sent upon request to The Paul Kollsman 
Lending Library, 2 East 64th St., New York 21, N.Y 
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IAS members receive a 20 per 
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REPUBLIC AUMATIOW 


CORNELIUS COMPRESSOR 
STANDARD EQUIPMENT ON 
F-84F THUNDERSTREAK 


Republic's F-84F THUNDERSTREAK is the latest 
and fastest flying member of a rugged family 
which has long served the U.S. Air Forces’ 
needs in the fighter and fighter-bomber field. 


@ In equipping the F-84F THUNDERSTREAK with the 
CorNeELIUS AIR ComMPRESSOR Republic Aviation joins the 
CORNELIUS family of famous names in aviation ... Boeing, 
Canadair, Chance Vought, Douglas, Lockheed, Martin, 
McDonnell, North American, Northrop. 

CORNELIUS is proud of this recognition . . . developed 
from long experience building dependable pneumatic 
equipment for the Air Force, 
Navy and leading aircraft 
manufacturers. Profit from 
our experience ... write to us 
about your pneumatic equip- 
ment requirements 


THE 0 
CORNELIUS COMPRESSOR 
4CFM ... 3000 PSI 
Powered by integral hydraulic 
motor. Other models available 
with various pumping capaci- COMPANY 


ties. All compressors can be 
furnished with either hy- 
draulic motors, DC electric 
motors or AC 400 cycle motors. 


MINNEAPOLIS 21, MINNESOTA 


Pioneers in the Development of 


AIRCRAFT PNEUMATIC SYSTEMS 


AUGUST, 


Aerodynamics 


Is There Really a Sound Barrier? 
Mario A. Pesando and Donald C. Whit 
tley. Jet Age, Spring, 1953, p. 1. Aero 
dynamic flow patterns, the sonic ‘‘bang 
aircraft performance and control in supet 
sonic flight 

Report on the Special Field ‘‘Inter- 
ference’’ to the Wind-Tunnel Committee 
in February 1945. H. Schlichting 
(Aerodynamisches Inst. Tech. Hochschul: 
Braunschweig, Germany, Bericht, Apr., 
1945.) U.S... NACA TM 1347, May, 
1958. 46 pp. 19 refs. Translation. 


Boundary Layer & Thermoaerodynamics 


Mise en Régime de la Couche Limite de 
la Plaque Plane dans |’Impulsion Brusque 
a Partir du Repos (The Setting in Motion 
from Rest of the Boundary Layer of a Flat 
Plate by Strong Impulsive Forces). Ad 
Oudart. La Recherche Aéronautique, Jan 
Feb., 1958, p. 7. In French. Theoretical 
research results of the total relation of 
impulsive forces to time requirements for 
flow of the boundary layer; use of dynami 
laminar boundary-layer, turbulent bound 
ary-layer, and thermal boundary-layer 
methods 


On Boundary Layers and Upstream 
Influence. I—A Comparison Between 
Subsonic and Supersonic Flows. II 
Supersonic Flows Without Separation. 
M. J. Lighthill. Proc. Royal Soc. (Lon 
don), Ser. A., May 7, 21, 1953, pp. 344 
178 48 refs 

Review of Published Data on the Effect 
of Roughness on Transition from Laminar 
to Turbulent Flow. Hugh L. Dryden 
J. Aero. Sci., July, 1958, p. 477. 

Further Experiments on Boundary 
Layer Control as a Means of Increasing 
Lift. H. M. Lyon, E. G. Barnes, and J 
E. Adamson. Gt. Brit., RAE Rep. B.A 
1669, Apr., 1941. 34 pp. Includes 15 
blueprints of diagrams and charts. 

Berechnung des Wéarmeiiberganges 
an Laminar umstrémten KG6rpern mit 
konstanter und ortsveranderlicher Wand- 
tempertur. Dienemann. ZA 
Mar., 1953, p. 89. In German. A new 
approximate method for the two-dimen 
sional problem of the thermal boundary 
layer in the case of laminar incompres 
sible flow; application to problems of heat 
transfer on a body with constant or ar 
bitrarily variable surface temperature 
and a simplified method for the calcula 
tion of the three-dimensional boundary 
laver of the oblique flow around a cylinder 
(vawed wing 

Elementarer Existenzbeweis fiir die 
Stroémung in der laminaren Grenzschich 
zur Potentialstromung U = ux” mit 
m > 0 bei Absaugen und Ausblasen. 
Rudolf Iglisch. ZAAIM, Apr., 19538, p 
143. In German. Flow in the laminar 
boundary for the potential flow l 
wx” with m > O and with suction and 
aspiration, 


The Laminar Flow About Very Slender 
Cylinders in Axial Motion, Including the 
Effect of Pressure Gradients and Unsteady 
Motions. R. D. Cooper and M. P. Tulin 
U.S., Navy Dept., David W. Taylor Mod: 
Basin, Rep. 888 (NS 715-102), Apr., 1958 
21 pp 
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The Two-Dimensional Laminar Bound- 


ary Layer at Hypersonic Speeds. T. 


Nonweiler. Coll. of Aeronautics, Cranfield, 
Rep. 67, Jan., 1953. 41 pp. 


Control Surfaces 


Asymmetric Tailplane Loads Due to 
Sideslip. Winfried Braun. Gt.  Brit., 
ARC CP 119 (Jan., 1952), 1958. 45 pp 
l4 refs. BIS, New York. $1.90. 

Low Speed Wind Tunnel Investigation 
of Tab Hinge Moment Characteristics. 
W. J. G. Trebble and J. F. Holford 
Gt. Brit., ARC CP 112 (Nov., 1951), 1953. 
20 pp. BIS, New York. $0.90. 

Note on Research into Some Aspects of 
Stall Warning Devices. C. F. Bethwaite 
and R. A. Langley. Coll. of Aeronautics, 
Cranfield, Rep. 72, Apr., 1953. 16 pp. 

Tailplane Loads and Normal Accelera- 
tions after an Automatic Control Failure. 
J. L. Reddaway. Gt. Brit., ARC CP 111 
(Dec., 1951), 19538. 36 pp. BIS, New 
York. $1.70. 


Fluid Mechanics & Aerodynamic Theory 


Aspect Cinétique des Mouvements 
Fluides Unidimensionnels (Kinetic As- 
pect of One-Dimensional Fluid Move- 
ments). J. J. Bernard and R. Siestrunck. 
La Recherche Aéronautique, Jan.-Feb., 
1955, p. 45. In French. 

Contripution 4 la Théorie des Ondes 
Liquides de Gravité en Profondeur 
Variable. Maurice Roseau. France, 
Min. de l'Air PST 275, 1952. 90 pp. 
In French. Study of undulatory move 
ments of an incompressible fluid with a 
free surface when the effects of gravity 
are not neglible, in two and three dimen 
sions and in a canal of variable depth. 

Tables and Approximate Formulae 
for Hypergeometric Functions, of High 
Order, Occurring in Gas-Flow Theory. 
T. M. Cherry Proc. Royal Soc. (London), 
Ser. A, Apr. 8, 1953, p. 222. 

Asymptotic Forms of Shock Waves in 
Flows over Symmetrical Bodies at Mach 1. 
David T. Barish and Gottfried Guderley 
J. Aero. Sci., July, 1953, p. 491. 

Efforts Aérodynamiques sur un Profil 
Animé d’un Mouvement Quelconque dans 
un Fluide en Repos a 1’Infini (Aero- 
dynamic Forces on an Airfoil Subjected 
to Movement in an Infinite Fluid at Rest). 
G. Couchet. France, ONERA Pub. 56, 
1952. 32 pp. In French. Calculation 
of the forces on an obstacle in a fluid of 
constant circulation, with movement 
in the presence of free turbulence. 

Experiments on the Two-Dimensional 
Flow Over a N.A.C.A. 0018 Profile at High 
Angles of Attack. H. Wijker. Nether 
lands, NLL Rep A.1263 ( Rep. & Trans 
1951. 14 pp. 

The Gas Flow Past Slender Bodies. 
Max M. Munk. J. Appl. Phys., May, 
1955, p. 584. NOL aerodynamics studies; 
application to the airship theory 

A Method for Calculating Pressure 
Distributions on Circular Arc Ogives at 
Zero Incidence at Supersonic Speeds, 
Using the Prandtl-Meyer Flow Relations. 
H. K. Zienkiewiez. Gt. Brit., ARC CP 
114 (Jan. 21, 1952), 1953. 13 pp. BIS, 
New York. $0.65. 

On the Transonic Flow Past a Finite 
Wedge. L. Trilling and K. Walker, Jr. 
[. Math & Phys., Apr., 1953, p. 72. A 
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solution of the Tricomi equation satisfying 
all the boundary conditions of the half 
wedge problem. 

Pressure Distributions about Finite 
Wedges in Bounded and Unbounded 
Subsonic Streams. Patrick L. Donoughe 
and Ernst I. Prasse. U.S., NACA TN 
2942, May, 1953. 41 pp. 18 refs 

The Pressure on the Surface of a Flat 
Elliptic Cone Set Symmetrically in a 
Supersonic Stream. I). G. Hurley. Git 
Brit., ARC CP 109 (Nov., 7 1951), 1958 
19 pp. BIS, New York. $0.90. 

Convection from an Isolated Heated 
Horizontal Cylinder Rotating about its 
Axis. J.T. Anderson and O. A. Saunders 
Proc. Royal May 21, 1953, 
p. 555. Heat-transfer effects and tem- 
perature traverses; apparatus, measure 
ments, and flow visualization; analogy to 
irregular turbulent flow 

Der gegabelte Verichtungsstoss in Luft. 
W. Kofink and Th. Vollmer. 274 1/.1/, 
Mar., 1953, p. 73. Application to shocks 
in air of an algebraic equation for bifur 
cated compression shock. 

Measurements of Turbulent Skin Fric- 
tion on Cylinders in Axial Flow at Sub- 
sonic and Supersonic Velocities. Dean 
R. Chapman and Robert H. Kester 
J. Aero. Sci., July, 1958, p. 441. 33 refs 
Survey of the principal 
results of 16 theories. 


experimental 


Internal Flow 


Fluid Flow Through Square-Edged 
Orifice Plates: Some Practical Aspects. 
W. J. Clark. Trans. Soc. Inst. Tech., 
Dec., 1952, p. 1389. Flow measurement 
principles; summary of effects of various 
factors on the discharge coeflicient 

Some Curves for Use in Calculations of 
the Performance of Conical Centrebody 
Intakes at Supersonic Speeds and at 
Full Mass Flow. L. FE. Fraenkel. Git 
Brit., ARC CP 108 (Dee., 1951), 1953 
BIS, New York. $1.00 

A Visualization Study. of Secondary 
Flows in Cascades. Arthur G. Hansen, 
Howard Z. Herzig, and George R. Costello. 
U.S., NACA TN 2947, May, 1953. 93 pp 

Zur Berechnung von Gitterstrémungen 
bei einigermassen grossem Schaufelab- 
stand. A. Betz. ZAJAMAM, Apr., 1953, 
p. 118. In German. Calculation — of 
cascade flows with wide spacing of blades 

On the Stability of the Flow of Gas 
out of a Compressor. J. M. Stephenson 
J. RAeS, May, 1953, p. 345. 

Profil d’Ailette pour Compresseur Axial 
(Small Airfoil Section for the Axial Com- 


33 pp. 


pressor). J. Revuz. Lu Recherche Aéro 
nautique, Jan-Feb., 1953, p. 21.) In 
French. Simplified calculation of 
profile. 


The Turbocyclone: A New Method for 
Separating Fine Particles from Gas 
Streams. B. W. Wilson. Australian J 
A ppl. Sct., Mar., 1958, p. 47. A centrif- 
ugal separator that permits a maxunum 
centrifugal field to be developed with a 
minimum amount of turbulent mixing in 
the gas stream by application of methods 
used in gas-turbine design 

Le Domaine Transsonique; Sa Déter- 
mination Expérimentale dans une Tuyére a 
Ecoulement Plan (The Transonic Region; 
Experimental Determination in a Nozzle 
with Plane Flow). Gérard Gontier. La 
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Recherche Aéronautique, Jan.-Feb., 1953, 
p. 13. In French. 

A Note on Shock Tubes. D. W. 
Holder. Gt. Brit., ARC CP 110 (May 7, 
1952), 1958. 14 pp. 39 refs. BIS, 
New York. $0.75. 

Secondary Flow Within a Bend. Hans 
P. Kichenberger. J. JJath & Phys., Apr., 
1953, p. 384. MIT Gas Turbine Lab. 
studies. 


Stability & Control 


Investigation of Lateral Control Near 
the Stall; Flight Investigation with a Light 
High-Wing Monoplane Tested with Var- 
ious Amounts of Washout and Various 
Lengths Of Leading-Edge Slot. Fred E. 
Weick, Maurice S. Sevelson, James G. 
McClure, and Marion D. Flanagan. 
U.S., NACA TN 2948, May, 1953. 61 
pp. 

Method for Calculating the Rolling 
and Yawing Moments Due to Rolling for 
Unswept Wings with or Without Flaps or 
Ailerons by Use of Nonlinear Section Lift 
Data. Albert P. Martina. U.S., NACA 
TN 2987, May, 1958. 41 pp. 

Wings & Airfoils 

Aerodynamic Forces on Oscillating Low 
Aspect Ratio Wings in Compressible Flow. 
H. Merbt and M. Landahl. Stockholm, 
Kungliga, Tekniska Hégskolan, Inst. for 
Flygteknik, KTH-Aero TN 30, Jan. 15, 
1958. 20 pp. 

Determination of Mean Camber Sur- 
faces for Wings Having Uniform Chord- 
wise Loading and Arbitrary Spanwise 
Loading in Subsonic Flow. S. Katzoff, 
M. Frances Faison, and Hugh C. DuBose. 
U.S., NACA TN 2908, May, 1953. 43 pp. 

Ecoulment au Voisinage de la Pointe 
Avant d’une Aile 4 Forte Fléche aux 
Incidences Moyennes. Robert Legendre. 
La Recherche Aéronautique, Jan.-Feb., 
1958, p. 3. In French. Analysis and 
discussion of the integral-differential equa- 
tion for the problem of the flow near the 
leading edge of a wing of marked sweep 
and of a medium angle of incidence. 

Equations for the Loading on Triangular 
Wings Having Supersonic Leading and 
Trailing Edges Due to Various Basic 
Twist Distributions. Julian H. Kainer. 
J. Aero. Sci., July, 1958, p. 469. 

Integral Relations in the Linearized 
Theory of Wing-Body Interference. A. 
H. Flax. J. Aero. Sci., July, 1953, p. 4838. 
15 refs. The reverse-flow theorem ex- 
tended to the case of a wing mounted on a 
cylindrical body of any cross-sectional 
shape. 

On the Calculation of the Pressure 
Distribution on Three-Dimensional Wings 
at Zero Incidence in Incompressible Flow. 
I -Account of the Theory and Exact 
Solution for Two Special Cases. O. 
Holme. Il A Method for the Numerical 
Evaluation of Double Integrals of a Type 
Occuring in the Expression for the Pertur- 
bation Velocity. Hjelte. Stockholm, 
Kungliga Tekniska Hogskolan Inst. for 
Flygteknik, KVH-Aero TN 23, Nov., 
1952. 28 pp. 

On the Flow at the Rear of a Two- 
Dimensional Supersonic Airfoil with 
Thickness. Ronald I, Probstein. 
Princeton U. Aero. Eng. Lab. Rep. 228, 
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“EXTRAS” ARE STANDARD 
WITH BOWSER 


Bowser test chambers have the engineered “extras'' as standard 
equipment. Bowser engineers have designed their units with your 
needs in mind. 


Consider, for example, lights in the Bowser high altitude chamber 
shown above. They are swivel type for convenient operation . . . 
vapor proof and recessed in stainless steel to permit full utilization 
of test area. 

Performance characteristics of this Bowser chamber include: 
Temperature range from —I00°F to 185°F. 

Altitude simulation up to 85,000 feet. 

Evacuation rate of 5000 F.P.M. 


With outside dimensions of |3' 2" wide x 
11" 2" high x 16° 6" long, this standard 
model chamber has an interior working 
area of 10° x 10' x 8° high. Door is 5' wide 
x 8' high, its window 30" x 30", and wall 
window 36" x 36". 


Whatever your needs in environmental test 
chamber equipment . . . high altitude, hu- 
midity, sand and dust, explosion, non- 
magnetic, etc. . . . check with Bowser, the 
pioneer. 


TECHNICAL REFRIGERATION 


ARF RONAUTICAL ENGINEERING REVIEW 


DIVISION BOWSER, INC TERRYVILLE CONNECTICUT 


LUGUST, 1953 


May 1, 1953. 3 pp. ONR-USAF researc] 
project 

Charts of the Wave Drag of Wings at 
Zero Lift. T. Lawrence. Gt. Brit., AR 
CP 116 (Nov., 1952), 1953. 22 pp. 17 
refs. BIS, New York. $0.90. 

The Solution of Lifting-Plane Problems 
by Vortex-Lattice Theory. V.M. Falkner 
Gt. Brit., ARC R & M 2591 (Sept., 1951 
1958. 380 pp. BIS, New York. $2.40 


Aeroelasticity 


Essai de Vibrations au Sol d’une 
Maquette d’Avion (Ground Vibration Test 
on a Model Plane). J. Rost. France 
ONERA NT 13, 1952. 21 pp., folded 
charts. In French. Wing flutter test 
on the Model 861, with new stay-wires and 
a frequency generator, for the calculation 
of the fundamental flexure and symmetric 
torsion 

Gust-Tunnel Investigation to Determine 
Effects of Center-of-Gravity Position on 
the Gust Loads of a Delta-Wing Model 
with Leading Edge Swept Back 60 
Thomas D. Reisert and Domenic J 
Maglieri. NACA RM 153A30, 
Tune 5, 19538 13 pp. 

Shock or Vibration Isolators? J. Mar 
kowitz. Prod. Eng., June, 1958, p. 212 
Cyvpes of forcing functions and ranges of 
frequencies that can be isolated by dif 
ferent classes of mounts 

Single - Degree - of - Freedom - Flutter 
Calculations for a Wing in Subsonic 
Potential Flow and Comparison with an 
Experiment. Harry L. Runyan. (U.S., 
VACA TN 2396, 1951.) U.S., NACA 
Rep. 1089, 1952. & pp. Supt. of Doc 
Wash. 


Air Transportation 


Military Air Cargo Carrier Trends. 
Walter Pydou Aero. Eng. Rev., July, 
1953, p. 39. Speed, general categories, 
fuselage design, aerial delivery, advance 
base operations, detachable pack concept, 
and other aspects 

Problems of International Air Trans- 
portation. Warren Lee Pierson. J. Ai) 
Law & Commerce, Winter, 1953, p. 79. 

The Why of Aircraft Costs. J. W 
Barton. Bocing Mag., May, 1953, p. ¢ 
Planning and cost-control aspects. 


Airplane Design 


Analysis and Design of Miultipost- 
Stiffened Wings. 1). M. Badger. Aer 
Eng. Rev., July, 1958, p. 45. 

The Convair 240; Transport Pilot’s 
Viewpoint. R. K. Gillman. The Aer 
plane, May 22, 1953, p. 669. Character 
istics and special equipment. 

Design Criteria for Tuned Dampers on 
Aircraft. J. K. Haviland. JAS, Tex 
Sect., Preprint 5, May 21, 1958. 21 pp 

Douglas DC-7. Robert McLarren 
lero. Dig., May, 1953, p. 26, cutaway 
drawing. Performance and design speci 
fications; table of Douglas transports fron 
1921 to 1958 

Lockheed P2V Neptune. Aero Di; 
Apr., 1958, p. 29, cutaway drawing 
Specifications, development, performance 
versions, and other aspects. 
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Sanborn ecorders 
Help Speed 
Flight Design 


SPERRY GYROSCOPE COMPANY 
uses a two-channel Sanborn Recording 
System for basic research on their 
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Zero Reader* Flight Director, a device 


which simplifies the manual 


control of aircraft. The Sanborn System 
shown above is recording the output 
of a flight simulator that solves Zero 


At McDONNELL AIRCRAFT CORPORATION the movements of a. f FOUR 
guided missile are simulated “A high-precision analog computers which [oe 
in turn send e7ght different resultant electric signals into two Sanborn four- 


channel Recording Systems (left) for the graphic recording of the hypo- 
thetical results of the guided missile problem. 


How can Sanborn help you? 


anborn one-. two-, and four-channel Recording Systems can 
S provide an accurate and permanent graphic registration of 
almost any electrical phenomena whose frequency spectrum falls 
within the range of zero to 100 cycles per second. The avail- 
ability and ready interchangeability of amplifiers and preamplifiers 
offer a wide range of use. 

Records are traced by heated stylus on plastic coated strip-chart 
paper, and are in true rectangular coordinates. Other Sanborn 
advantages include: a high torque movement (200,000 dyne cms 
per cm deflection ); built-in code and time markers; and a wide 
choice of paper speeds and channels. 

Sanborn engineers will be pleased to make recommendations 
as to what type of equipment will best solve your recording prob- 
lem, When writing, include the lower and upper limits and the 
frequency range of the phenomena to be recorded, and the type 
of transducer. 


Two 
CHANNEL 


ONE * 
CHANNEL 


Reader equations. 
*T. M. REG. U.S. PAT. OFF. 


At DOUGLAS AIRCRAFT 
COMPANY’S Flight Test Section, a 


Sanborn two-channel Recording System 
(shown removed from case for field opera- 
tion) is used in conjunction with a tele- 
meter radio link to record surface motion 
vibration in a flying aircraft while it is per- 
forming tests requiring continual moni- 
toring. Recorded tracings provide the 
necessary permanent visual time history for 
comparison of the two events recorded and 
a study of their individual characteristics. 


Ask fora copy of our ‘Applicability Folder’’ which presents a 
table of uses, complete performance data and specifications, 
brief descriptions of Sanborn Recording Systems and explana- 
tions of how their amplifiers may be readily interchanged. 


SANBORN CO. 


CAMBRIDGE 39, MASSACHUSETTS 
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Operational Aspects of Jet Transport 
Design. Edward C. Wells. Aero Dig., 
May, 1953, p. 17. Includes charts and 
drawings on comparative range, take-off 
thrust, noise levels, and performance data 
of various types. 

Protective Design in Forward and 
Rearward Facing Seats in Transport Air- 
craft. Hugh De Haven. SAE Annual 
Meeting, Detroit, Jan. 12-16, 1953, Pre- 
print 29. 6pp. 

Static Force-Deflection Characteristics 
of Six Aircraft Tires Under Combined 
Loading. Walter B. Horne. U.S., 
NACA TN 2926, May, 1953. 92 pp. 


Airports 


Problems in Terminal Area Aircraft 
Operation. Jerry Lederer, Moderator. 
Skyways, July, 1958, p. 20. Flight 
Operations Round Table discussion. 

Air Traffic Control Today and Tomorrow. 
V.A.M.Hunt. J. RAeS, May, 1953, p. 
301. British experience; maps and charts. 

A Preliminary Study of Unidentified 
Targets Observed on Air Traffic Control 
Radars. Richard C. Borden and Tirey 
kK. Vickers. U.S.. CAA TDR _ 180, 
May, 1953. 16 pp. Analysis of radar 
observations of ‘flying saucers.” 


Aviation Medicine 


Auditory Efficiency of the Hard-Of- 
Hearing in Noise. Juergen Tonndorf. 
USAF SAM Project 21-27-001 Rep. 8, 
Sept., 1952. 17 pp. 

Cochlear Microphonics Following Noise 
Exposure. Juergen Tonndorf and F. A. 
Brogan. USAF SAM Project 21-27-001 
Rep. 7, July, 1952. 10 pp. 31 refs. 

The Relation of Pure-Tone Threshold to 
Speech Perception in White Noise. 
Juergen Tonndorf. USAF SAM Proj- 
ect 21-27-001 Rep. 2, Dec., 1951. 5Spp. 

A Simplified Technique for Measuring 
the Auditory Intensity Difference-Limen. 
F. A. Brogan. USAF SAM _ Project 
21-27-001 Rep. 9, Nov., 1952. 9 pp. 
5 refs. 

Two Forms of Change in Cochlear 
Microphonics; Parallel Shift in Stimulus 
Intensity and Truncation of Gradient 


Curves. Juergen Tonndorf and F. A. 
Brogan. USAF SAM Project 21-27-100 


Rep. 6, July, 1952. 13pp. 26refs. 

A Bright-Adaptation Device for Use 
with Different Night-Vision Testers. H. 
W. Rose. USAF SAM Project 21-31-003 
Rep. 1, Apr., 1952. 5 pp. 

Comparative Evaluation of the Hardy- 
Rand-Rittler Polychromatic Plates for 
Testing Color Vision. Ingeborg Schmidt. 
USAF SAM Project 21-31-0013, June, 
1952. 10 pp. 

Conspicuity of Flashing and Steady 


Light Signals. Il-High Contrasts. 
Siegfried J. Gerathewohl. USAF SAM 


Project 21-24-014 Rep. 2, Feb., 1952. 
S pp. 

Discriminatory Analysis. VII—On the 
Theory of Selection. E. L. Lehmann. 
USAF SAM Project 21-49-004 Rep. 7, 
Aug., 1951. 10 pp. 

Motion and Perception of Space. 
Hans Hartinger. USAF SAM _ Spec. 
Rep, Aug., 1951. 24pp. Translation. A 
basic study of the effect of perception time 


AERONAUTICAL 


ENGINEERING 


delay on secing objects in space, emphasiz 
ing the speed of objects viewed, use of 
goggles, and eye differences in the observer 
as influencing perception 

Red-Green Filters for Simulated Instru- 
ment Flying. Mathew R Wilson. 
USAF SAM Project 21-1207-003, Dec., 
1952. 6pp. 

Retinal Adaptation in Night Flying. 
Paul A. Cibis. USAF SAM Project Rep. 
21-31-014, May, 1952. 6 pp 

Evaluation of the Eye Refractometer. 
Mathew R. Wilson. USAF SAM Proj 
ect 21-0201-0007, Dec., 1952. 7 pp. 

Investigations on the Usefulness of 
Contact Lenses in Flight. I-—The Sensi- 
bility of Cornea and Conjunctiva of 
the Human Eye. Hubertus Strughold. 
USAF SAM Project 21-24-006 Rep. 1, 
May, 1951. 7 pp. 35 refs 

A Method of Weatherproofing Standard 
Metal Spectacle Frames. Wayne E 
Gulley and J. Gordon Wells. USAF 
SAM Project Spec. Rep., Nov., 1952 
4 pp. 

Evaluation of the Land Self-Develop- 
ing Film Badge Dosimeter. John E. 
Pickering. USAF SAM _ Spec. Rep., 
May, 1951. 4 pp 


Physiology 


Activities of the Cardiovascular System 
During Hypoxia. Il—-The Simultaneous 
Recording of Pulse Contours on Central 
and Peripheral Arteries with a Mechano- 
Electronic Transducer. Hans-Georg Cla- 
mann. USAF SAM Project 21-23-013 
Rep. 2, Aug., 1951. Spp. 21 refs. 

Aerotitis Media. Reed W. 
USAF SAM Project Spec 
1952. 22 pp. 91 refs 

Circulatory Adjustments to Reduced 
Barometric Pressure. Jerome L. Lipin 
and William V. Whitehorn. USAF SAM 
Project 21-23-013 Rep. 3, Dec., 1951. 
6 pp. 

The Continuous Recording of Tonic and 
Activity Pressures in the Gastrointestinal 
Tract at Various Altitudes. I—Factors 
Affecting the Tone and Activity of the 
Colon of Man upon Going to Altitude. 
II—The Effects of Altitude on the Volume 
and Composition of Colonic Flatus in Man. 
F. R. Steggerda, W. C. Clark, and I. E 


Hyde 
Rep., Oct., 


Danhof. USAF SAM Project 21-23-025 
Reps. 1, 2, Mar., 1952. 15; 17 pp. 39 
refs. 


Effects of Extreme Heat on Man. 
Il—-Analysis of Temperature Changes 
Caused by Different Kinds of Heat 
Application to the Skin. III—Surface 
Temperature, Pain, and Heat Conductivity 
of Living Skin in Experiments with Radi- 
ant Heat. Konrad Buettner. IV-—-Mech- 
anism of Heat Transfer in an Open 
Gasoline Fire. Konrad Buettner and 
Everett O. Richey USAF SAM Proj- 
ect 21-26-002 Reps. 2, 3, 4, Nov., July, 
1951. 10;9;4 pp. 37 refs 

Mechanism of Polycythemia Occurring 
During High-Altitude Adaptation. III 
The Infra-Red Adsorption Spectra for 
Various Porphyrins. Charles W. Craven, 
Kurt R. Reissmann, and Herman I. 
Chinn. USAF SAM Project 21-23-003 
Rep. 3, June, 1951. 3 pp 

Production of Histamine in the Body 
during Hypoxia; Blood Histamine and 
Acute Hypoxia. William L. Burkhardt, 
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Don Flickinger, Charles K. Coulson. 
Dominic Criscuolo, and Harry F. Adler 
USAF SAM Project 21-23-015 Rep. 1 
Apr., 1951. 6 pp. 


Computers 


Appareil de Mesures de la Correlation 
dans le Temps et dans 1’Espace. A 
Favre, J. Gaviglio, and R 
La Recherche 


1953, p. 37 


Dumas 

Aéronautique, Jan.-Feb 
25 refs. In French. Meas 
uring equipment for statistical correlation 
and control; applications. 

Reduction of Rocket Motor Perfor- 
mance Data by Means of IBM Computin 
Machines. C. M. Beighley and T. E 
Cheatham. J. ARS, May-June, 1953, 
p. 150. At Purdue University Rocket 
Lab 

A Useful Theorem in Linear Differential 
Equation Theory, Its Proof and Its Appli- 
cation to Analogue Computors. I). O 
Burns. Trans. Soc. Inst. Tech., Dee, 
1952, p. 173 


Education & Training 


Training for Industry: The Function 
of the Universities; Postgraduate Train- 
ing; Fostering the Designer; Craftsman- 
ship and the Universities. Sir Richard 
Southwell. Azrcraft Prod., June, 1953, 
p. 220. 


Electronics 


Current Element Near the Edge of a 
Conducting Half-Plane. Roger Har 
rington. J. Appl. Phys., May, 1953, p 
547. 

Free Space Radiation Impedance of 
Rhombic Antenna. Jesse Gerald Chaney 
(U.S., Naval Postgraduate School TR 4, 
1952.) J. Appl. Phys., May, 1953, p. 536 

Null Characteristics of the Rotating 
Adcock Antenna System. James G. Hol 
brook. J. Appl. Phys., May, 1958, p 
530. Mathematical analysis and develop 
ment of spacing and design formulas. 

400 Watt H.F. Channellized Trans- 
mitter Type HC. 100. P. W. Jinkings 
Marconi Rev., 2nd Quarter, 1953, p. 69 
Use in airport control and other applica 
tions 

Reducing Distortion in Microwave 
Systems. W. L. Firestone and J. § 
Byrne. Electronics, June, 1953, p. 184 
Frequency-division multiplex systems 

(I-F) Noise Limiter For Mobile VHF. 
Nathaniel Bishop. Electronics, June, 
1953, p. 164. Airport control-tower, air 
craft, and other applications. 

Theory of Magnetic Effects on the Noise 
in a Germanium Filament. Harry Suh! 
Bell System Tech. J., May, 1953, p. 647 

Radio Telemetry. C. I. Cummings and 
A. W. Newberry. J. ARS, May-June, p 
141. l5 refs. Application to rocket and 
guided-missiles development and research 

The Propagation of Very Low Frequency 
Radio Waves to Great Distances. K "G 
Budden. Philos. Mag., May, 1953, p 


504. Cavendish Lab. studies on experi 
mental measurements of 16 ke. per sex 
frequency signals over distances from 34!) 
to 3,640 km 


| 
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Eliminate 90 lbs. 


of deadweight with 


HY CO-SPAN 
CONTROL CABLES 


@ When you zoom up to the stratosphere in a modern 
fighter, air temperature zooms down fast, and you need 
control cables that will contract right along with your air 
frame. Then you can count on tight, firm control of 
rudder and flaps, without the extra complexity and 


weight of temperature compensating devices. 

American Hyco-Span Aircraft Cables can eliminate as 
many as four of these mechanisms: a saving in weight of 
about 90 Ibs. The reason is that Hyco-Span has an ex- 
tremely high coefficient of thermal expansion—50% 
higher than carbon steel and 33% higher than stainless 
steel. It comes closer than any other steel cable to 
matching the expansion and contraction of alloy air 
frames. As a result, Hyco-Span cables stay tight and 
give you accurate control without compensators. 

What’s more, Hyco-Span cables can be used in any 
climate, because they have the corrosion resistance of 
stainless steel. They last longer, because a low coefficient 
of friction permits lower cable tension. And they don’t 
affect the accuracy of delicate electronic instruments, 
because they are non-magnetic. 


Send the coupon for complete information. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


American Steel & Wire 

Room 842, Rockefeller Bldg. 

Cleveland 13, Ohio 

Pleasg_ send me, without obligation, a copy of your booklet 


“Hye in Aircraft Cable” which describes all the im- 
portant advahtages of this control cable. 


American 
UNETE SEATES 


é 
\ 
| 
/ 
ircraft Cables Us) | 
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Circuits & Components 


The Distortion Introduced by Frequency 
Modulation of an Oscillator by a Perfect 
Reactance Valve. P.S. Brandon. Mar- 
cont Rev., 2nd Quarter, 1953, p. 88. 

A New Approach to Negative Feed- 
back Design. N.H. Crowhurst. Audio 
Eng., May, 1953, p. 26. Discussion of the 
characteristics of individual amplifier 
stages in relation to the overall perform- 
ance of a feedback amplifier. 

Radiation Field of a Conical Helix. 
J. S. Chatterjee. J. Appl. Phys., May, 
1953, p. 550. Experimental studies at 
the Institute of Radio Physics and Elec- 
tronics at Calcutta U. 

Spectrum Equalization; Use of Differ- 
entiating and Integrating Circuits. G. G. 
Gouriet. Wireless Engr., May, 1953, 
p. 112. Application to servocontrol sys- 
tems, linear networks, and other circuits. 

Transducteurs et Amplificateurs Mag- 
netiques. I-—Transducteur sans Auto- 
excitation. K. Kiihnert and M. Delattre 
France, ONERA Pub. 49, 1951. 107 pp 
In French. General theory; analysis and 
calculations of the transductors without 
self-excitation ; applications. 

Voltage Stabilization. II. F. A. Ben- 
son. Electronic Eng., May, 1953, p. 202. 
106 refs. 

The Algebraic Theory of Linear Trans- 


mission Networks. II. Maynard G. 
Arsove. J. Franklin Inst., May, 1958, 
p. 427. 


The Application of the Laplace Trans- 
formation and a Mechanical Harmonic 
Synthesizer in the Analysis of Electric 
Circuits. Herbert D. Schwetman and 
S. Leroy Brown. Rev. Sci. Instr., May, 
1953, p. 375. 

A Contribution to the Theory of Non- 
linear Systems. L.A. Zadeh. J. Frank 
lin Inst., May, 1953, p. 387. 

The Parameters of a Four-Terminal 
Network. A. E. Ferguson. Australian 
J. Appl. Sci., Mar., 1953, p. 18. 

The Solution of Passive Electrical 
Networks by Means of Mathematical 
Trees. W. S. Percival. (JEE_ Radio 
Sect. Paper 1492.) Proc. TEE, Part ITT, 
May, 1958, p. 143. 

Spinor Theory of Four-Terminal Net- 
works. W.T. Payne. J. Math & Phys., 
Apr., 1953, p. 19. 

Synthesis of 2n-Poles by Networks 
Containing the Minimum Number of 
Flements. B. D. H. Tellegen. J. Math. 
& Phys., Apr., 1953, p.1. 20 refs. 

DC Field Distribution in a ‘‘Swept 
Intrinsic’? Semiconductor Configuration. 
R. C. Prim. Bell System Tech. J., May, 
1953, p. 665. 

Transitors—Key to Electronic Simplic- 
ity. L.E. Tomlinson. Aero Dig., Apr., 
1953, p. 23. Light-weight, small-size, and 
long-life factors applied to aircraft de- 
sign. 

Transistors: Theory and Application. 
1V—Transistor Action in Germanium and 
Silicon. Abraham Coblenz and Harry L. 
Owens. Electronics, June, 1953, p. 166. 


Electronic Controls 


Electronic Control of a Synchronous 
Motor. L. U. Hibbard. Brit. J. Appl 
Phys., May, 1953, p. 147 

Magnetic Amplifier Temperature Con- 
troller. David Feldman. Radio &@ TV 


AERONAUTICAL 


ENGINEERING 


News, Radio-Electronic Eng 
1953, p. 10. 

Magnetic Amplifier With Reset Control. 
George M. Attura. Electronics, June, 
1953, p. 161. Ramey circuit permitting 
miniaturization of design 


Sect., June, 


Electronic Tubes 


Arc Drop and Deionization Time in In- 
ert Gas Thyratrons. S. Pakswer and R. 
Meyer. J. Appl. Phys., May, 1958, p. 
501. Experimental studies on a modified 
version of a C5F 14 tube 

A Coupled Resonator Reflex Klystron. 
E. D. Reed. Bell System Tech. J., May, 
1953, p. 715. Theors tical 
with practical applications 

The Nickel-Base Indirectly Heated 
Oxide Cathode. A.M. Bounds and P. N 
Hambleton. Elec. Eng., June, 1953, p 
536. 14 refs. Significant analysis ranges 
of cathode alloys; possibilities and short- 
comings. 

Metal Capillary Cathodes. H. Katz 
J. Appl. Phys., May, 1953, p. 597. De- 
velopment of new types at Siemens and 
Halske Tube Lab., Munich, Germany. 

A Survey of Present Knowledge of 
Thermionic Emitters. D. A. Wright. 
(IEE, Radio Sect. Paper 1404.) Proc 
IEE, Part IIT, May, 1953, p. 125; Dis 
cussion, p. 140. 70 refs 

Temperature Dependence of Low Fre- 
quency Fluctuations in Thermionic Emit- 
ters. T.B. Tomlinson. J. Appl. Phys., 
May, 1953, p. 611 

Thermionic Constants of Metals and 
Semiconductors. III--Monovalent Met- 
als. S. C. Jain and K. S. Krishnan 
Proc. Royal Soc., Ser. A., May 21, 1953, 
p. 451. 

The Travelling-Wave Tube as Output 
Amplifier in Centimetre-Wave Radio 
Links. D. C. Rogers IEE, Radio 
Sect. Paper 1498 Pre IEE, Part ITI, 
May, 1953, p. 151 Requirements for 
the output amplifier at the repeaters of a 
frequency modulated 4,000 me. per sec 
radio link; comparison with the Klystron 
and disc-seal triode 

The Use of Nickel in Valves. 
son and R. O. Jenkins E 
May, 1953, p. 208. Material require 
ments in manufacture and_ operation 
of thermionic tubes 


discussion 


kK. Jack 


ectronic Eng., 


Measurements & Testing 


Developments in Frequency Synthesis. 
H.J.Finden. Electronic Eng., May, 1953, 
p. 178. 

Direct-Reading Standing-Wave 
Indicator. A.C. Grace and J. A. Lane 
J. Sci. Instr., May, 1953, p. 168. Use of a 
waveguide squeeze-section with a cathode 
ray oscilloscope at wave lengths of the 
order of 1 cm. 

An Isolating Potential Comparator. 
T. M. Dauphinee. Can. J. Phys., May, 
1953, p. 577. Application to comparative 
thermocouple measurements and control 
of temperature differences in metallic 
bodies, electronic amplifiers, and physical 
experimentation 

Measurement of Multimegohm Resis- 
tors. Arnold H. Scott U.S., NBS 
Research Paper 2402, 1953 U.S., NBS 
J. Res., Mar., 1953, p. 147. Calibration 
methods used by the National Bureau of 
Standards; based on a three-year study. 
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Procedure for Adjusting Percentage 
Modulation of Test Equipment Used to 
Calibrate ILS Receivers. Raymond A 
Forcier and W. L. Seibert. U.S., CAA 
TDR 168, Apr., 1953. 10 pp 


Transmission Lines 


Flexible Wave Guide. Samuel Freed 
man. Radio & TV News, Radio-Ele« 
tronic Eng. Sect., June, 1958, p. 7. Micro 
wave and airborne-radar applications 

Modes in Wave Guides Containing 
Ferrites. M. L. Kales. (U.S., NRL 
Rep. 4027, Aug. 8, 1952.) J. Appl. Phys., 
May, 1953, p. 604. Theoretical investi 
gation at the Naval Research Lab 

A Wide-Band Waveguide Phase-Shifter 
G. J. Halford. (JEE, Radio Sect. Paper 
1466.) Proc. IEE, Part II, May, 1953, 
p. 117. 


Equipment 


Electromagnetic Pumps for High-Tem- 
perature Liquid Metal. J. F. Cage, Jr 
Mech. Engr., June, 1953, p. 467. Basic 
principles as applied to various types 

Operation Problems of Air-Turbine 
Accessory Drives. T. E. 
Elec. Eng., June, 1958, p. 5380. Develop 
mental requirements of decreased air 
craft weight and complexity; power and 
other factors related to the design and 
selection of electrical, hydraulic, and other 
equipment 


Abraham 


Electric 


The Design of Sliding Contact Assem- 
blies in Instrument Applications. D. O 
Walter. Trans. Soc. Inst. Tech., Dece., 
1952, p. 164; Discussion, p. 171 Prin 
ciples of electrical circuit contacts; evalua 
tion of properties of contact materials 

Specification and Color Coding of 
Electrical Wire. James A. Pettit, J1 
Prod. Eng., June, 1953, p. 221 

Transient Analysis of the Metadyne 
Generator. M. Riaz. Elec. Eng., June, 
1953, p. 541. Abridged. Use in aircraft 
electrical systems feedback control and 
other applications 


Hydraulic & Pneumatic 


Hydraulic Servos with Hydraulic- 
Amplifier Value. R. L. Scrafford. Elec 
Eng., June, 1953, p. 504. Abridged 
Cornell Aeronautical Lab. development 


Flight Operating Problems 


The Attenuation Characteristics of 
Four Specially Designed Mufflers Tested 
on a Practical Engine Setup. George M 
Stokes and Don D. Davis, Jr. U.S., 
VACA TN 2943, May, 1953. 30 pp. 

Research on Aerodynamic Noise From 
Jets and Associated Problems. E. ] 
Richards. J. RAeS, May, 1953, p. 318 


25 refs 
Ice Prevention & Removal 


De-Icing and Runback Characteristics 
of Three Cyclic Electric, External De- 
Icing Boots Employing Chordwise Shed- 
ding. Robert S. Ruggeri. U.S., NACA 
RM E53C26, May 25, 1953. 32 pp 


Impingement of Water Droplets on 
NACA 65,-208 and 65,-212 Airfoils at 
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Whats New at Ail esearch | 


The new AiResearch finned oil cooler 
is the most efficient heat-exchange unit 
that has yet been designed for use 
where the congealing of lubricants is 
not a factor. Not only is it simple, 
lightweight and small, but it can be 
sized perfectly to meet the specific 
requirements of any customer. 


ArResearc 


i 
H 


The quick-cooling action of its 
extended-surface fins reduces oil vol- 
ume in the cooler—cuts down the wet- 
weight of the cooler. The free flow of 
air improves high altitude cooling and 
minimizes drag in high-speed jets. Low 
speed helicopters, equipped with the 
AiResearch finned oil cooler, can 
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Oil Cooler with unique 
fin design cools faster, weighs less 


operate with smaller fans, thus saving 
considerable weight and space. 

This new cooler is one of hundreds 
of heat exchangers developed and 
manufactured by AiResearch during 
the past decade. Nowhere else is so 
much experience and data available 
on heat exchanger problems. 


Manufacturing: Company: 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA * PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEG 


Air Turbine Refrigeration 


Heat Transfer Equipment 


Electric Actuators 


Gos Turbines Cabin Superchargers 


Pneumatic Power Units 


ORIES 


Electronic Controls Cabin Pressure Controls 
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Temperature Controls 
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Continental is ready 
to work with mor 
aircraft manufacturer 


Call on Continental for a good job fast on large and small aircraft 


parts of all kinds. We offer the services of an experienced engineer- 
ing staff and over 2,000 technicians and skilled mechanics, working 
in a complete, self-contained aircraft plant with 225,000 square feet 
of manufacturing space. 


Continental's aircraft experience dates from World War II. Equip- 
ment in our Coffeyville, Kans. plant is the newest and most efficient 
—90% of it is only one year old. We're ready to work with you NOW. 
For intelligent cooperation and on-time delivery, call on Continental. 


CURRENTLY MANUFACTURING SUCH COMPONENTS AS: 


pilot seats hydraulic jacks bomb rack kits 
inboard, outboard flaps landing gear doors 


radar antennas drop tank struts 


elevators 


cowling 


Write, wire or telephone 
J. B. Jack, Sales Manager, Defense Contracts 


CONTINENTAL © CAN COMPANY 


Continental Can Building, 100 E. 42nd St., New York 17 


Continental Can Company, Dept. C, 

100 EF. 42nd St., New York 17, N, Y. 

Please rush me your data kit describing Continental's 
aircraft plant and facilities at Coffeyville, Kans. 


Namg | 
| 


Company 


Address 
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4° Angle of Attack. Rinaldo J. Brun, 
Helen M. Gallagher, and Dorothea E 
Vogt. U.S., NACA TN 2952, May, 
1953. 49 pp. 15 refs. 

Thermodynamic Limitations of Ice 
Accretion Instruments. I). Fraser, C. kK 
Rush, and D. Baxter. Bul. AMS., 
Apr., 1953, p. 146. Experimental studies 
at the NAE Low Temperature Lab., 
Ottawa, Canada. 


Fuels & Lubricants 


Application des Ultrasons a 1/Etude des 
Propriétés Elastiques d’Hydrocarbures 
dans un Domaine Etendu de Température 
etde Pression. R. Kling, E. Nicolini, and 
J. Tissot. La Recherche Aéronautique, 
Jan.-Feb., 1953, p.31. 15refs. In French 
Ultrasonic determination of the adiabatic 
compressibility of fuels and hydrocarbons 
in terms of pressure and temperature 

Catalyst Evaluation for Synthesis of 
Phenylpyridine from Butadiene and Ben- 
zonitrile. G. J. Janz, W. J. G. McCulloch, 
and E, F. Timpane. Ind. & Eng. Chem., 
June, 19538, p. 1343. 17 refs. 

Problems in Connection with Turbo 
Fuels. Arne Mortsell. Esso Air World, 
Mar.-Apr., 1953, p. 118. American, 
British, and Swedish specifications re 
quirements. 

Aircraft Lubrication. III. Kenneth C 
Hunt. J. SLAE, Tech. Instructor sect., 
Apr., 1953, p. 10. 

Effect of High Bulk Temperatures on 
Boundary Lubrication of Steel Surfaces by 
Synthetic Fluids. S. F. Murray. U.S, 
NACA TN 2940, May, 1958. 27 pp 
19 refs. 

Oil and Aviation. James FE. Doolittle 
Eng. J., May, 1953, p. 573. Survey of 
importance and development. 


Gliders 


Report on the Fauvel AV-36 (Flying 
Wing). Andre Dumestre. Soaring, 
May-June, 1953, p. 3. 

Over Death Valley, Skull Mountain, 
and Funeral Peak.... I. Joachim P 
Keuttner. Soaring, May-June, 1953, p. 7 
Report of a sailplane flight, including tech 
nical data and maps. 


Instruments 


Note on Research into Some Aspects of 
Stall Warning Devices. C. F. Bethwait 
and R. A. Langley. Coll. of Aeronautics, 
Cranfield, Rep. 72, Apr., 19538. 16 pp 

The Pneumatic Refractometer, A Con- 
tinuous Fast Recording Gas Analyzer. 
H. G. Clamann. Instruments, J. ISA 
sect., May, 1953, p. 54. Developed at 
USAF School of Aviation Medicine, 
Randolph Field, Tex 

Recording Instruments in Rocket and 
Jet Engine Testing. Howland B. Jones, 
Jr. J. ARS, May-June, 1953, p. 146. 

Celibration of Sensitive Vibrometers 
by Interferometry. C. F. Bruce, J. A 
Macinante, and J. C. Kelly. Australian 
J. Appl. Sci., Mar., 1953, p. 28. 

Resonance-Type Vibration Calibrator. 
U.S., NBS Tech. News Bul., May, 1953, 
p. 78. NBS-developed device. 


Flow-Measuring Devices 


Continuousand Controlling Viscometers. 
B. W. Thomas. Ind. & Eng. Chem., 
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DURANICKEL 


may easily provide the 
spring properties 

you need ina 
corrosion-resisting alloy! 


You might look a long time before finding another 
alloy with all the advantages of Duranickel. 


A wrought alloy, Duranickel is age-hardenable, 
or capable of having its hardness and strength in- 
creased by thermal treatment — and has the de- 
pendable corrosion resistance of Nickel. 


And that’s only the beginning! You can figure 
for yourself just how valuable Duranickel could 
be for a spring application of yours when you con- 
sider its other principal characteristics: 

— uniform spring properties at temperatures 
up to 600°F. 

— high fatigue strength and endurance limit 
for non-ferrous, corrosion-resisting materials 

— ready workability 


As a typical example of Duranickel’s usefulness, 
let’s examine briefly the new Kidde 4-stage com- 
pressor shown above. 


Developed for pneumatically-operated airborne 
equipment, this lightweight compressor has neither 
connecting rods, wrist pins nor other complications 
required by conventional design. Instead, a crank- 
shaft-riding cam simply pushes the pistons into 
their cylinders. A scotch yoke and sliding rod re- 
verses the first piston while compressed air from 
preceding stages retracts the others. 


For the disc valve in the first stage which is 
intricately shaped and then heat treated, the de- 
sign engineers of Walter Kidde & Company, Inc., 
specified age-hardenable Duranickel. They also 
called for Duranickel for valve assist springs. 


Mechanical Property Ranges of Duranickel 


Yield 
Tensile Strength Elongation 
Strength (0.2% offset) in2in 
1000 psi 1000 psi 


Hardness 
Form and Condition Rockwell 


percent Cc 


Rod and Bar 

Hot-finished 

Hol-finished, age-hardened 
Cold-drawn, as-drawn 
Cold-drawn, age-hardened 


90-130 35-90 55-30 
160-200 115-150 30-15 
110-150 60-130 35-15 
170-210 125-175 25-15 


Strip 
2 hard 130-155 


2 hard, age-hardened 170-210 
Spring 155-190 
Spring, age-hardened 180-230 


Wire 


Spring 160-200 
Spring, age-hardened 200-240 
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NEW COMPRESSOR delivers volume at high altitudes. At 35,000 
feet, this 4-stage, 4-piston air compressor delivers (from ambient 
pressure) one cfm of free air compressed to 3,000 psi. Its sea 
level delivery of 4 cfm of free air compressed to 3,000 psi can 
be maintained at high altitudes when inlet air is pressurized. 
The compressor weighs only 15 pounds, has first-stage valve of 
Duranickel, and Duranickel assist springs to insure closing of 
intake valves. Photo courtesy of Walter Kidde & Company, Inc., 
Belleville, N. J. 


Duranickel is well able to withstand the high 
temperatures encountered in meeting the severe 
requirement. It is not affected by moisture 
squeezed out of the air during compression. And it 
offers high strength to prevent warpage. 


Put Duranickel down in your book for work- 
ability, too. It can be hot-worked, forged and cold- 
worked. 


It is most readily machined in the annealed con- 
dition, and is commercially machinable in other 
conditions at hardnesses up to 275 BHN. 


Duranickel can be joined by commonly-used 
welding, brazing and soft soldering processes. 


You'll find detailed engineering data on Dura- 
nickel (and its companion alloys, Duranickel “R” 
and Permanickel®) in Technical Bulletin T-32, 
“Engineering Properties of Duranickel.” A copy is 
ready and waiting for you. Write us for it. 


Meanwhile, keep Duranickel in mind for any 
applications where corrosion resistance, high hard- 
ness and great strength are needed in high stress 
application. Consult your Distributor of Inco 
Nickel Alloys for the latest information on avail- 
abilities from warehouse and mill’ Remember, too 

it always helps to anticipate your requirements 
well in advance. The International Nickel Com- 
pany, Inc., 67 Wall Street, New York 5, N. Y. 


jis. Inco Nickel Alloys 


MONEL® + MONEL + MONEL MONEL 

MONEL + NICKEL LOW CARBON NICKEL + DURANICKEL® 
INCONEL® INCONEL ’X”® INCONEL “W’'® 

INCOLOY® + NIMONIC® ALLOYS 


i 
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} 
| | 
75B-22 | 
32-42 
90B-32 
- 32-42 
15-3 25-34 
20-7 33-42 
10-2 30-40 
5-2 
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LANDING GEAR OF EVERY 
fron lo 


at Electrol, you will fied 


necessary knowledge . . 
and facility to produce Losing Gear of 
Every Type. From Jeyout = = 
. and done tent — and 
from prototype to production — you will 


find Electrol Engineers not only proficient 


in coping with the various problems of 


your particular application — but willing 


fs 
to help you cut corners in time and cost \ - 


beller Designed 
Products Use 
Electro! 


‘Electrol 
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June, 1953, p. 87A. Developmental sur- 
vey of various types; applications. 

A Method of Control of a Predeter- 
mined Flow Rate. H.H. Reamer and B 
H. Sage. Rev. Sci. Instr., May, 1953, p 
362. Simultaneous-control technique and 
instrumentation utilizing servomecha 
nisms developed at California Institute of 
Technology 

Methods of Flow Measurement. Jerry 
Grey and Frederick F. Liu. J. ARS, 
May-June, 1953, p. 133. 30 refs. Dif 
ferential-pressure, volumetric, and mass- 
rate types of flowmeters. 

Precision Measurements of Gas Flow 
Rates; Mathematical Procedure in the 
Calibration of Flowmeters. Sabri Ergun 
Anal. Chem., May, 1953, p. 790. 39 refs 

The Problem of Fuel Measurement in 
Aircraft. J. E. Lee. J. SLAE, Apr., 
1953, p. 3. Basic principles; design and 
operation of various types of Kent flow 
meters. 

Viscosimetry of Gases at High Tem- 
peratures and Pressures. U.S., NBS 
Tech. News Bul., Apr., 1953, p. 49 
(Also in J. Franklin Inst., May, 1953, p 
445.) NBS-developed flowmeter for use 
in gathering data required in the design 
of gas turbines and jet engines. 


Temperature-Measuring Devices 


An Instrument for the Direct Measure- 
ment of Intense Thermal Radiation. 
Robert Gardon. Rev. Sci. Instr., May, 
1953, p. 366. MIT-developed radiom 
eter for high-temperature studies. 

The Measurement of Gas Temperature 
by Immersion-Type Instruments. Ernest 
F. Flock and Andrew I. Dahl. J. ARS, 
May-June, 1953, p. 155. 32 refs 

Optical Methods for the Determination 
of Combustion Temperatures. P. J] 
Dyne and §S. S. Penner. J. ARS, May 
June, 1953, p. 165. 31 refs. Application 
to rocket-engine experimentation and 
development. 


Machine Elements 


Developments in the Analysis of Lugs 
and Shear Pins. M. A. Melcon and F 
M. Hoblit. Prod. Eng., June, 1953, p 
160. Method for determining the 
strength of lugs loaded obliquely or trans- 
versely; analysis procedure for pin-bend 
ing failure. 

A New Look at the Scoring Phenomena 
of Gears. B. W. Kelley. SAE Nail. 
Tractor Meeting, Milwaukee, Sept. 8-11, 
1952, Preprint 904. 16 pp. 

Splines and Gears Determining Allow- 
able Involute Approximations. J. Silvagi 
Tool Engr., June, 1958, p. 45. 


Materials 


New Materials and Methods for Air- 
craft Construction. H. J. Pollard. J 
RAeS, May, 1953, p. 277; Discussion, p 
293. 30 refs. Discussion of the poten- 
tialities of asbestos-phenolic plastics, 
woven glass polyester laminates, resinated 
paper, a’uminum, magnesium-zirconium 
titanium, and other alloys and other ma 
terials for primary structures and com 
ponents 

Special Report: New Demands Lead 
to New Directions in Engineering Ma- 
terials. T. C. Du Mond. Materials & 
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eo CYLINDERS * SELECTOR VA w-UP VALVES 
CHECK VALVES «+ RELIEF AND PUMPS 
POWERPAKS + LANDIN SOLENOID | 
TRANSFER 
VALVES * CUT-OUT VALVES * VTROL VALVES 
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Vethods, June, 1958, p. 65. Survey of 
developments; properties and applica- 
tions of high-temperature, high-strength 
materials. 


Corrosion & Protective Coatings 
Corrosion of Metals by HNO;. Mars FT 
G. Fontana. Ind. & Eng. Chem., June, 


19538, p. Q91A. Discussion of works 
\ by R. F. Miller, R. S. Treseder, A. Wach- 


[ ter, F. H. Beck, and M. G. Fontana on use 
of HNO; at high temperatures. 
Economical Coatings by Vacuum Metal- | 


lizing. MarkShepard. Materials Meth 


ods, June, 1953, p. 97. 

Elements of Electroplating. Robert 
Kimmel. Tool Engr., June, 1953, p. 75 
Methods, equipment, and requirements; 
plating characteristics. 

Sensitive Corrosion Measurements with 
an Interferometer. U.S., NBS Sum. TR 
1768, May, 1958. 3 pp. National Bu 
reau of Standards procedure to study 
corrosive resistance of such materials as 
optical glass, porcelain enamel, natural 

\ and artificial silicates, and various metals. 


Metals & Alloys 


The Antiferromagnetic Properties of 
Mixed Cobalt and Manganese Oxides. 
G. E. Bacon, R. Street, and R. H. Tred- 
gold. Proc. Royai Soc. (London), Ser. A, 
Apr., 8, 1958, p. 252. AERE studies at 


} Harwell, England. 
£ Merriman a J. 5. Bowde 
Vetal Treatment, May, 1958, p. 205 B SERIES 


Jetmetals. William P. Brotherton 


Ryan Reporter, May 15, 19538, p. 10. FEATURE FACTS 


resting and development of chrome 


nickel, nickel and cobalt alloys, and other ; * Spherical inner race—a basic 
metals Shafer feature—insures mini- 
mum roller movement across 

Tooling Applications of Hard Facing inner race under misalignment 

} Alloys. L.V.LaRou. Tool Engr., June, 

1953, p. 65. Abridged. Properties of struction. Full complement of 
Colmonoy nickel-base alloys; use of the rollers. No retainer. One piece 


inner and outer races. 
Sprayweld process or of the oxyacetylene 
or electric are welding techniques 20° integral self-alignment with 
inner race shoulders providing 
positive alignment stops. 


Metals & Alloys, Ferrous 


High radial load capacity. 


\ Limitations of Investment Cast Tool | 
Alloys. Davidlee Von Ludwig. Tool for maximum reserve shock load 

Engr., June, 1953, p. 51 capacity. 
Precipitation Hardening Stainless Self-aligning, self-wiping, free 
Steels. James Joseph. Aero Dig., Apr., running positive contact seals. 


1958. p. 52. Mechanical and other * Exposed bearing surfaces cad- 
properties of various types of aircraft 
steels; use at North American Aviation 

Steels for Cold Extrusion; Behaviour 
during Processing and Resultant Proper- relubrication. 


ties. D. V. Wilson. WVetal Treatment, 
May, 1958, p. 229. 15refs 


Metals & Alloys, Nonferrous 


Combined-Stress Fatigue Strength of 
76S-T61 Aluminum Alloy with Super- 
imposed Mean Stresses and Corrections 
for Yielding. William N. Findley. . U.S., 
VACA TN 2924, May, 1953. 90 pp. 
66 refs 

The Creep of Single Crystals of Alumi- 
num. R. D. Johnson, F. R. Shober, and ‘ 
A.D. Schwope. U.S., NACA TN 2945, 


May, 1958. Slpp. 29 refs 
The Effect of Small Amounts of Cold- SELF-ALIGNING 


Work on Young’s Modulus of Copper. ’ ’ 
\. D. N. Smith. Philos. Mag., May, Ancriaft Beaungs 
1953, p. 453. Experiments at the Royal 


FACTS 
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Aircraft Establishment, Farnborough, 
England. 

The Thermo-Electric Behaviour of 
Tin and Silver at Liquid-Helium Tempera- 
tures. G. T. Pullan. Proc. Royal So 
(London), Ser. A., Apr., 8, 1953, p. 280. 
23 refs. 

Creep Properties of Titanium. D. R 
Luster, W. W. Wentz, and D. W. Kauf 
mann. Materials & Methods, June, 1953 
p. 100. 

Cutting Characteristics of Titanium 
and Its Alloys. L. V. Colwell and W. C 
Truckenmiller. Engr., June, 1953, 
p. 461. 

Titanium. I—Titanium in Airframes. 
F. Robert Kostoch. II—Aircraft-Engine 
Forgings. L.R. Frazier. Aircraft Prod., 
June, 19538, p. 209. 


Nonmetallic Materials 


Don’t Under-rate Nylon for Mechanical 
Components. John Holt and William 
Chadbourne. Prod. Eng., June, 1953, p 
203. Frictional and wear properties; 
molding techniques; applications. 

Finishes for Glass Fabrics for Rein- 
forcing Polyester Plastics. L. P. Biefeld 
and T. E. Philipps. Ind. & Eng. Chem., 
June, 1953, p. 1281. 36 refs. Applica- 
tion to aircraft structural elements; 
comparison of tensile yield and flexural 
strengths for glass-polyester laminates 
with structural aluminum and steel. 

Low Pressure Glass Reinforced Plas- 
tics—Resins.... II. A. E. Frankland. 
Saro Prog., Spring, 1958, p.27. | 

Appareil pour la Mesure et 1’Etude du 
Retrait des Plastiques en Cours de Poly- 
mérisation (Apparatus to Measure and 
Study the Contraction of Plastics During 
Polymerization). G. Dixmier. La Re- 
cherche Aéronautique, Jan.-Feb., 1958, p 
49. In French. Description of equip- 
ment. 

Effects of High Degrees of Biaxial 
Stretch-Forming on Crazing and Other 
Properties of Acrylic Plastic Glazing. 
I. Wolock, B. M. Axilrod, and M. A 
Sherman. U.S., NACA RM _ 53D14, 
May 29, 1953 IS pp. 

Etudes des Corps Plastiques sous 
Pressions Elevées (Plastic Compounds 
Under Elevated Pressures). Fernand 
Charron. France, Min. del’ Air PST 247, 
1951. 38lpp. InFrench. Different meth- 
ods of measuring the coefficients of 
X = f + n(du/dz) under varying atmos- 
pheric pressures. 

The Flow of Plastics Melts Through 
Dies. J. P. Tordella. SPE J., May, 
1953, p. 6. Discussion of flow behavior of 
plastics melts in terms of simple molecular 
concepts, approximate flow equations, and 
a mechanical model 

Selected Plastics References for the 
Mechanical Engineer, 1951-1952. A. Kk. 
Schmieder and H. G. Dikeman. 
Engr., 1958, p. 477. 132 refs 

Engineering Design for Rubber-Phe- 
nolics.... A. P. Landall. SPE J., May, 
1953, p. 10 

Methods of Determining Compression 
Set of Elastomers at Low Temperatures. 
Julian I. Belfer. ASTM Bul., May, 1953 
p. 438. Experimental investigation at 
Naval Material Lab., Brooklyn, N.Y 

Temperature Dependence of Compres- 
sion of Natural Rubber-Sulfur Vulcani- 
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Waldes Truarc Ring Saves*2.84 Per Unit, 
Cuts Labor-Time and Materials in Hydraulic Packing Unit 


stuffing box required skilled worker to install packing 
rings one at a time, then adjust packing glands by trial and error. 
Disassembly was equally difficult, time-consuming and costly. 


Hydraulic Accessories Company of 
Van Dyke, Michigan, uses a single 
Waldes Truarc Inverted Ring (in- 
ternal series 5008) to hold Mono- 
pak Cartridge in cylinder head. 

New design eliminates costly ma- 
chining and saves 2% Ibs. of mate- 
rial. Re-design with Waldes Truarc 
Retaining Ring reduces stuffing 
box diameter from 312” to 2%", 
and reduces length from 5%" to 
43%". Allows savings in assembly, 
adjusting and testing. 


For precision internal grooving and undercutting . . 


ALE 


NEW DESIGN USING WALDES TRUARC RING 
PERMITTED THESE SAVINGS PER UNIT 


MACHINE TIME SAVED: 


Chucking, facing and boring . . . $ .72 
Drilling and tapping 3 holes . . . .18 
Drilling and counterboring 3holes . .12 
Assembling, adjusting, testing. . . .90 
MATERIAL SAVED: 

3nuts . 


TOTAL $2.84 


WALDES 


REG. U. S. PAT. OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., 


LONG ISLAND CITY 1, 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 

U.S. PATENTS: 2,362,947; 2.362.946- 2.416.652: 2.420921: 2.426.341; 2.439.785; 2.441.646. 2.455.165; 
2.403.380; 2.483.363; 2.487.802; 2.487.603 2.491.306 2.509.081 AND OTHER PATENTS PENDING 


Monopak Cartridge is smaller, lighter, streamlined and in- 
stalled with one Truarc Retaining Ring. Disassembly and reas- 
sembly with new cartridge takes unskilled worker just 1 minute. 


Waldes Truarc Retaining Rings 
are precision-engineered ... quick 
and easy to assemble and dis- 
assemble. Always circular to give 
a never-failing grip. They can be 
used over and over again. There’s 
a Waldes Truarc Ring to answer 
every fastening problem. 

Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers for individual at- 
tention, without obligation. 


. Waldes Truarc Grooving Tool. 


2 Fe ne Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. | 
aie Please send me the new Waldes Truarc Retaining Ring 
G catalog. 
(Please print) 
| 
N 
| 
| | 
NEW YORK | 
| City. Zone........ State... | 
| * | 


} 
\ 
| 
| 
== 
| 
| 
| 
| | 
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zates of High Sulfur Content. Charles E. 


Weir. (U.S., NBS Research Paper 2403, 
1953.) U.S., NBS J. Res., Mar., 1953, 
p. 153. 
Testing 


‘*Broad-Beam /Stereo’’ 
Betatron. R. Wider6e. Brown-Boveri 
Rev., Oct, 1952, p. 384. Application to 
the radiographic examination of heavy 
iron plates and other materials. 


Brown Boveri 


The Effect of Pressure on the Tensile 
Properties of Several Metals and Other 
Materials. P. W. Bridgman. J. Appl. 
Phys., May, 1953, p. 560. Investigations 
on nickel, tantalum, molybdenum, tung- 
sten, columbium, gamma-brass, antimony, 
Melmac 404, and boric anhydride glass. 


CAL 


Unlike the proverbial horseshoe nail that Jost the 
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Fatigue—What It Is and Some Ways of 
Reducing Its Incidence. II. P. L. Teed. 
J. SLAE, Apr., 1953, p. 2 

Rubber Strip Adhesion Tester. S. A. 
Eller. ASTM Bul., May, 1953, p. 41. 
Used in testing naval materials 


Mathematics 


Bemerkung Fehlerabschitzung 
beim Adamsschen _Interpolationsver- 
fahren. W. Tollmien. ZAMM, Apr., 
1953, p. 151. In German. Remarks on 
the estimation of errors in Adams’ inter 
polation method. 

Estimates for the Errors in the Rayleigh- 
Ritz Method (for Approximation of Eigen- 
values). Fulton Koehler. Pacific J. 
Math., Mar., 1953, p. 153 


WINNING 4 
» THE BATTLE 


with 
component parts 


battle, today’s military aircraft win battles because of the 
quality of their components. 
Where specifications demand precision machining, quality stamping, 
dependable certified heliarc or continuous seam welding, 
or tooling, major aircraft manufacturers invite UNIVERSAL. to bid. 
A major west coast production facility, UNIVERSAL 


offers long experience in the priceless 


“know how” 


that is so important in turning out quality in volume and 
guaranteeing “on-schedule” delivery — at competitive prices. 


Write for our new facilities brochure .. 


let us bid 


on your requirements. Nationwide service. 


“Serving America’s Aircraft Industry 


2311 West Orange Street 
Cumberland 3-3115 
Alhambra, California 
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Fehlerabschaétzungen zum _Iterations- 
fahren bei linearen und _nichtline- 
aren Randwertaufgaben. L. Collatz 
ZAMM, Apr., 1953, p. 116. In German 
Estimation of errors for the iteration 
method with linear and nonlinear bound 
ary-value problems. 

The Solution of Eigenvalue Problems 
of Integral Equations by Power Series. 
J. R. M. Radok. Australia, ARL Rep 
SM. 201. Mar., 1953. 8 pp. 

Verallgemeinerungen des Seidelschen 
Iterationsverfahrens. Johannes Weis 
singer. ZAMM, Apr., 1953, p. 155. In 
German. Generalizations of Seidel’s iter 
ation method 

Improper Integrals in Theoretical Aero- 


dynamics. K. W. Mangler. Gt. Brit., 
ARC CP 94 (June, 1951), 1952. 35 pp 
BIS, New York. $2.00. 


On a Recursion Formula and on Some 


Tauberian Theorems. N. G. de Bruijn 
and P. Erdés. (U.S., NBS Research 
Paper 2404, 1953.) U.S., NBS J. Res., 
Mar., 1953, p. 161. 

Tabulation of an Integral Arising in the 
Theory of Cooperative Phenomena. 
Michael Tikson. (U.S., NBS Research 
Paper 2406, 1953.) U.S., NBS J. Res., 
Mar., 1953, p. 177. USAF WADC 


Flight Research Lab. computation study 

An Abridged Block Method for the 
Solution of the Dirichlet Problem for the 
Laplace Difference Equation. Charles 
Saltzer. Math & Phys., Apr., 1953, p 
63. 

The Monge-Ampére Partial Differential 
Equation rt — s? +h? =0. M.H. Martin 
Pacific J. Math., Mar., 1958, p. 165 
NAVORD research in numerical analysis 
and theoretical mechanics. 

On Reducible Non-Linear Differential 
Equations Occurring in Mechanics. C 
W. Jones. Proc. Royal Soc. (London), 
Ser. A., May 7, 1958, p. 327. 

The Normal Completion of a Subset 
of a Complete Lattice and Lattices of Con- 
tinuous Functions. Alfred Horn 
Pacific J. Math., Mar., 1953, p. 137. 

On a Class of Stochastic Operators. 
L. A. Zadeh. J. Math & Phys., Apr., 
1953, p. 48. 

Tables and Approximate Formulae 
for Hypergeometric Functions, of High 
Order, Occurring in Gas-Flow Theory. 
T.M.Cherry. Proc. Royal Soc.( London), 
Ser. A, Apr. 8, 1953, p. 222. 

Fundamental Principles of Sequential 
Analysis. Irving W. Burr. Jnd. Quality 
Control, May, 19538, p. 92. 

(Least-Squares) Interpolation in a 
Series of Correlated Observations. I 
J. Williams and N. H. Kloot. 
J. Appl. Sci., Mar., 1953, p. 1. 

The Number of Farthest Points. T.S 


Australian 


Motzkin, E. G. Straus, and F. A. Valen 
tine. Pacific J. Math., Mar., 1953, p 
221. NBS-USAF-sponsored study at 


UCLA. 


Meteorology 


The Association of Wind Speed with 
Height of Upper-Air Constant-Pressure 


Surfaces. Robert D. Fletcher. Bul 
AMS., Apr., 19538, p. 155. 
High-Altitude Diurnal Temperature 


Changes Due 


Francis S. 


to Ozone Absorption. 
AMS., Mar., 


Johnson. Bul. 
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1953, p. 106. Includes data from rocket 
flights at White Sands, N.M., for Naval 
Research Lab. studies 
Ionospheric Storm-Warning Services; 
Assessment of Their Value. C. M. Min- 
nis. Wireless Engr., May, 1953, p. 103. 
The Motion of Tropical Cyclones in 
a Non-Uniform Flow Field. M. Takeuchi. 
Papers in Meteorology & Geophys., Mar., 
1953, p. 252. 21 refs. 
On Changes in the Zonal Wind Profile 4 4 : “ 
and Their Relations to Forecasting. 3 a As good as its parts” has been used about a world of 
things. However, the fact that a plane assembled from 
Weather Central, England, observations 
and experience 
On the Forecasting of the Movements | being of top quality makes the phrase sound as if it were 
of Typhoon. Y. Masuda, M. Takeuchi, : 
and M. Hashimoto. Papers in Meteor written especially for today’s phenomenal aircraft. For 


thousands of different components depends upon these 


ology & Geophys., Mar., 1953, p. 246 : } 

Size, Mass and Some Other Properties q modern specifications demand and future performance 
of Ice Crystals in the Air. II]—On Small ; 
Pagersin Meteor- | 4 depends upon not only the “good” but the “best’ 


ology & Geophys., Mar., 1953, p. 297 

27tagige Variationen in der D-Schicht- F 
Absorption der Ionosphire iiber Singapore =| is why AMPHENOL cables and connectors are specified 
und Slough (27 Day Variations in the 
Absorption of the D Region of the Iono- : by engineers and wny aeronautical manufacturers have 
sphere over Singapore and Slough). / 
Atmos. & Terrestrial Phys., Apr., 1953, é‘ learned to reply upon AMPHENOL components. They both 
p. 158. In German. Significance of 
know that an aircraft as good as its AMPHENOL supplied 


ionospheric forecasting 


component for all mechanical and electronic needs. That 


components is capable of top performance at any time. 


Military Aviation 


The Queen’s Air Forces. Special Coro aM PHENOL 


nation Issue, Flight, May 29, 1953. 1538 

pp. Survey of the RAF and Common ; AMERICAN 

wealth Air Forces, covering aircraft and PHENOLIC 

personnel, including developmental, tech CORPORATION 
nical-training, maintenance and_ other . J chicago 50, illinois 


ispects. 


Missiles 


The Concept of Missile Weight. Heinz 
Haber. Alero Dig., Apr., 1953, p. 86 

Flying Robots. /nteravia, No. 5, 1953, 
pp. 281; 268. Partial Contents: Robots 
Join the Arsenal, Pierre M. Gallois 
World Guided Missile Trends, Michel M. 
Decker. Target Aircraft. Centre of 
Pressure Travel on a Supersonic Wing in 
the High Subsonic Range, H. R. Voellmy 
Materials for Rocket Combustion Cham 
bers, H. G. Mebus. Induction Genera 
tors for Guided Missiles, Elvin D. Lytle 

Guided Missiles; Comments on Sur- 
face-Based Antiaircraft Missiles. Henry 
H. Porter. Aero. Eng. Rev., July, 1953, 
p. 24. 


Ordnance & Armament 


Developments in Naval Aircraft Ord- 
nance. William H. Huff. Aero Dig., 
Apr., 1953, p. 68 


Photography 


Aerial Topographic Mapping. LD. H 
Refoy Eng. J., May, 1953, p. 553 
Photogrammetrical principles. 

Microsecond Photography of Rocket in 
Flight. FE. Barkofsky, R. Hopkins, and 5 
Dorsev Electronics, June, 1958, p. 142 
Experimentation at NOTS Aeroballistics 
Lab., Inyokern, Calif. 

Photographic Techniques in Jet Pro- 
pulsion Studies. Kurt Berman and Ed- 
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ward H. Scharres. J. ARS, May-June, 
1953, p. 170. 41 refs. Various types of 
high-speed cameras and systems. 

A Variable-Frequency Light Syn- 
chronized with a High-Speed Motion- 
Picture Camera to Provide Very Short 
Exposure Times. Walter F. Lindsey and 
Joseph Burlock. U.S., NACA TN 2949, 
May, 1953. 17 pp. 


Physics 


The Adsorption of Gases at High 
Saturations. I—The Adsorption of Nitro- 
gen, Argon and Oxygen. II—-The Thick- 
ness of the Unsaturated Helium Film. 
Raymond Bowers. Philos. Mag., May, 
1953, pp. 467; 485. Measurement of 
adsorption of various gases on aluminum 
foil. 

Diffraction by a Thick Semi-Infinite 
Plate. D. S. Jones. Proc. Royal Soc. 
(London), Ser. A, Apr. 8, 1953, p. 153. 

Forces on the Boundary of a Dielectric. 
G. Power. Pacific J. Math., Mar., 
1953, p. 233. 

The Physical Meaning Of Auxiliary 
Conditions In The Theory Of Gravitational 
Waves. F.A.Kaempffer. Can. J. Phys., 
May, 1953, p. 501. 

The Stress Tensor, Surface Tension and 
Viscosity. A.G. McLellan. Proc. Royal 
Soc. (London), Ser. A, Mar. 24, 1953, p. 92. 

An Approximate Method of Deriving the 
Transient Response of a Linear System 
from the Frequency Response. C. A. A. 
Wass and E. G. Hayman. Gt. Brit., 
ARC CP 113 (Nov., 1951), 1953. 20 pp. 
BIS, New York. $1.00. 

An Approximate Method of Obtaining 
the Transient Response from the Fre- 
quency Response. James R. Wait. Can. 
J. Tech., June, 1953, p. 127. 

Response of Linear Time-Dependent 
Systems to Random Inputs. D. B. 
Duncan. J. Appl. Phys., May, 1953, p. 
609. Derivation of a nonstatistical dif- 
ferential equation for the mean square 
output of a constant-parameter linear 
system excited by noise to determine 
analytically the steady-state and transient 
response. 

Subharmonic Oscillations in Nonlinear 


Systems. Chihiro Hayashi. J. App’. 
Phys., May, 1953, p. 521. 
Power Plants 
Operational Data for Power Plant 
Development. R. M. Cracknell. Esso 


Air World, Mar.-Apr., 1953, p. 123. 
Engine requirements for airline operations. 


Jet & Turbine 


Appropriation des MRéacteurs 4 la 
Propulsion des Avions Supersoniques 
(Application of Jet Propulsion to Super- 
sonic Aircraft). Maurice Roy. France, 
ONERA NT 1, Apr. 27, 1950. 18 pp. 
In French. General and thrust character- 
istics of the ram-jet and turbojet. 

The Dowty Spill-Burner Fuel System; 
A Detailed Description of the System, Its 
Components and Operation, Developed 
Around the Spill Burner. F. H. Carey, 
and others. Aircraft Eng., May, 1953, p. 
133. Includes 23 engineering drawings 
covering specific details of assembly, 
control units, and operational features. 
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An Experimental Air-Cooled Turbine; 
Design and Manufacture of the Turbine. 
I, II. J. Reeman and R. W. A. Buswell. 
The Engr., May 8, 15, 1953, pp. 674; 712. 
Development at the British National 
Gas Turbine Establishment for an in- 
vestigation on air cooling of nozzles and 
blades; cooling characteristics of the 
blades. 


Ram-Jet & Pulse-Jet 


Poussées Nettes et Consommations 
Spécifiques du Statoréacteur Supersonique 
(Thrust Load and Specific Fuel Consump- 


tion of a Supersonic Ramjet). Maurice 


Roy, J. Fabri, R. Siestrunck, and E. Le 
Grivés. France, ONERA NT 8, 1952, 
19 pp. In French. 17 refs. Experi- 


mental study of the performance and 
potentialities of the ram-jet, with calcu- 
lations and results. 

Le Stratoréacteur Supersonique aux 
Nombres de Mach Modérés (Supersonic 
Ramjet at Moderate Mach Numbers). 
Max Salmon. France, Min. de Il’ Air PST 
274, 1952. 103 pp. In French. Deriva- 
tion of formulas to permit the complete 
calculation of ram-jet problems. 


Reciprocating 


The Cicada.... W. J 
Aircraft (Australia), Apr., 
cutaway drawing. 
alysis of the Commonwealth 
Corp.’s new radial-engine design. 

Modern Methods of Power Analysis. 
J.A.Wahle. Aero Dig., May, 1953, p. 64. 
Techniques of performance and control 
analysis for piston engines; charts and 
tables on flame speed, fuel mixture, igni- 
tion timing, and other factors. 

Power for Ultra-Light Aircraft; Possi- 
bilities of Modern Vertical-twin Motor- 
cycle Engines Examined. Alan Baker. 
Flight, June 5, 1953, p. 721, cutaway 
drawings. 


Melbourne. 
1953, p. 28, 
Developmental an- 
Aircraft 


Rocket 


Dynamic Pressure Measuring Systems 
for Jet Propulsion Research. Y. T. Li 
J. ARS, May-June, 1953, p. 124. In- 
vestigation, measurement, and correction 
of undesirable pressure oscillations that 
occur in the combustion chamber and 
nozzle of a rocket motor 

Flow Controls. Kurt R. Stehling and 
Philip M. Diamond. J. ARS, May-June, 
1953, p. 178. 32 refs. Construction and 
operation of various types of control sys- 
tems in liquid propellant engines. 

Internal - Liquid - Film - Cooling Ex- 
periments with Air-Stream Temperatures 
to 2000° F in 2- and 4-Inch-Diameter 


Horizontal Tubes. George R. Kinney, 
Andrew FE. Abramson, and John L 
Sloop. (U.S... NACA RM _ ES50F19, 
E51C13, E52B20, 1950, 1951, 1952.) 
U.S.,, NACA Rep. 1087, 1952. 21 pp 
21 refs. Supt. of Doc., Wash. $0.25. 
Methods of Measuring Thrust. James 
A. Bierlein and Karl Scheller. J. ARS, 


May-June, 1953, p. 128. Application to 
the problem of measuring varying, as well 
as steady-state, thrusts 

Reduction of Rocket Motor Perform- 
ance Data by Means of IBM Computing 
Machines. C. M. Beighley and T. E 
Cheatham. J. ARS, May-June, 1953, 
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p. 150. At 
Lab. 

Rocket Motor Testing. 1). Hurden 
J. Brit. Interplanetary Soc., May, 1953, 
p. 101. Development, flight, and pro 
duction testing; outline of tests applied to 
components, combustion chambers, and 
complete engines. 

Rockets Behind the Iron Curtain. 
George P. Sutton. J. ARS, May-June, 
1953, p. 186. 33 refs. Survey of back 
ground, developmental activities, and 
research in Soviet-controlled areas. 

Sampling and Analysis of Combustion 
Gases. J. L. Beal and J. T. Grey. J/ 
ARS, May-June, 1953, p. 174. 17 refs 
Studies of energy release and thrust de 
velopment at Cc “ell Aeronautical Lab 


Purdue University Rocket 


Production 


Close Control of All Variables in Heat 
Treating Landing Gear Struts. Merle \\ 
McLaughlin. Auto. Ind., May 15, 1953 
p. 53. Willys-Overland problems of com 
ponent manufacture for the 
“Flying Boxcars.”’ 

Integrally-Stiffened Skin Milling. 
J. Daugherty and J. M. Delfs. Aer 
Dig., Apr., 1953, p. 90. The Giddings & 
Lewis Type 100 Aircraft Skin Mill. 

The Junghans’ Method of Continuous 
Casting of Steel; Experimental Work at 
Mannesmann-Hiittenwerke A.G., Huck- 
ingen, Germany. K. G. Speith and 
A. Bungeroth. Metal Treatment, Mav, 
1953, p. 197 

Tolerances and Specifications for Alu- 
minum and Magnesium Castings. W. I) 
Stewart. J/ech. Engr., June, 1953, p. 450 
Mechanical and physical properties of 
sand-cast and permanent-mold-cast alu 
minum and magnesium alloys. 

Tolerances and Specifications for Pre- 
cision Investment Castings. W.0O 
Sweeny. ech. Eng., June, 1953, p. 456 

The Inert-Gas-Shielded Metal-Arc 
Welding Process. II—Characteristics of 
the Inert-Gas-Shielded Metal Arc. 
W.H. Wooding. Welding J., May, 1953, 
p. 407. 

Production Welding of Steels by Gas- 
Shielded Arc Welding. C. J. Sullivan 
Welding J., May, 1953, p. 391. Applica 
tion of the Aircomatic process to carbon 
steels 

Recrystallization Welding. 
Parks. Welding J., May, 1953, p. 209-s 
29 refs. Fattors controlling recrystalliza 
tion and its establishment as the mecha 
nism of solid phase welding; shear strengths 
of welds; analysis of relationships between 
temperature and deformation 

Production Inspection X-ray. David 
Goodman. Aero Dig., May 1953, p. 22 
Quality control program at Fairchild on 
the C-119 and other aircraft. 


Fairchild 


John M 


Rotating Wing Aircraft 


Discussion of Standards of Maintenance 
(With Reference to Requirements for the 
Issue of Helicopter Engineers Licenses). 
I—Maintenance—Some of Its Broader 
Aspects and Implications. A. McCle- 
ments. II—The Licensing of Helicopter 


Maintenance Engineers. J. H. Spaull 
III—Discussion of Standards of Main- 
W. L. Shippey. 


tenance.... IV—Air- 
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Here’s why... 


VARGLAS Tubing is now impregnated with G. E. PERMAFIL 


CORPORATION 


Makers of 
Electrical Insulating 
Tubing and Sleeving 


Here’s how... 
BETTER DIELECTRIC RETENTION 


. « - 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


- +. twist it—tie it— bend it— wrap itl No crack —no peel —no dielectric loss. 


BETTER HEAT RESISTANCE 


... withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


AVAILABLE IN COILS 


-.. 80 that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
specifications. 


CAN BE AFTER-TREATED Send for 


. . in baking and varnishing operations. Reacts F a F f 


better than most oleoresinous materials and other 


synthetic coated tubings. Sample— 
Full 
Information 


VARFLEX Corporation, 311 Joy St., Rome, N. Y. 


Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with General Electric Permafil. | am particularly 
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Air evacuation of wounded men from front lines 
to rear area hospitals is possible today with the 
development of the Chase Assault Transport. 

Casualties no longer risk wound complication or 
loss of life because of delayed evacuation, as mod 
ern techniques, made possible by the Chase C-123 
Transport, move casualties directly from combat 
zones to base area hospitals. No other plane is 
built to take the brutal punishment of these hazard- 
ous front line assignments. 

Combat infantrymen, quickly recognizing its 
unique value, dubbed it “Operation Lifesaver.” 


TIE’ AIRCRAFT CO., 


WEST TRENTON. NEW JERSEY 


REVIEW 
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worthiness of Helicopters and Lives. 
H. E. Le Sueur. J. Helicopter Assn. Gt 
Brit., Apr., 1953, pp. 156; 163; 166; 173; 
Discussion, p. 178. 

The Ground Testing of Helicopters 
(with Special Reference to Fatigue and 
Wear). I—The Simulation of Helicopter 
Flight Loads in Ground Tests. M. ] 
Brennan. II—Simulation of Helicopter 
Operating Conditions in Ground Tests. 
Raoul Hafner. J. Helicopter Assn. Gt 
Brit., Apr., 1953, pp. 125; 188; Discussion, 
p. 150. 

More Helicopter Reflections. J. S 
Shapiro. The Aeroplane, May 8, 1953, 
p. 606. Some fundamental problems 

Effects of Articulated Rotor Dynamics 
on Helicopter Automatic Control System 
Requirements. Charles W. Ellis. Aer 
Eng. Rev., July, 1953, p. 30. Analytical 
design; experimental and theoretical stud 
ies and results. 

Effects of Compressibility on the Per- 
formance of Two Full-Scale Helicopter 
Rotors. Paul J. Carpenter. (U.S., NACA 
TN 2277, 1951. U.S., NACA Rep 
1078, 1952. S&S pp. Supt. of Doc., Wash 
$0.15 

Higher Harmonics of Flapping on the 
Helicopter Rotor. W Stewart. Gt 
Brit. ARC CP 121 (Mar., 1952), 1953 
30 pp. BIS, New York. $1.25. 

An Investigation of the Experimental 
Aerodynamic Loading on a Model Heli- 
copter Rotor Blade. John R. Mever, Jr., 
and Gaetano Falabella, Jr U.S: NACA 
TN 2953, May, 1958, p. 110. 


Space Travel 


Die Bewegung einer Aussenstation in 
einer elliptischen, zum Erdaquator geneig- 
ten Bahn um die Erde. II. Helmut 
Krause. Weiltraumfahrt, July, 1952, p. 74 
Motion of a space station around the earth 
in an elliptic path tilted with respect to 
the earth’s equator. 

The Food and Atmosphere Control 
Problem on Space Vessels. I—Chemical 
Purification of Air. Norman J. Bowman 
J. Brit. Interplanetary Soc., May, 1953, 
p. 118 

Graphisches Verfahren zur Abschatzung 
der optimalen Konstruktionsgrundwerte 
von Raumfahrzeugen. H. Hermann 
KOlle. Weltraumfahrt, Apr., 1952, p. 39 
Graphic method of evaluating the opti 
mum design characteristics of space ve 
hicles. 

Méglichkeiten des Uberganges aus 
einer Ellipsenbahn in eine Kreisbahn und 
umgekehrt. I. Werner Schaub. Welt 
raumfahrt, July, 1952, p. 81. Possibilities 
of the transition from an elliptical orbit to 
a circular orbit and vice versa 

Zur Aerodynamik von Start und Lan- 
dung der  Satellitenrakete. Heinrich 
Kiihme Weltraumfahrt, Apr., 1952, p. 53 
The aerodynamics of take-off and landing 
of rocket powered satellite vehicles 


Structures 


Investigation into the Fatigue Strength 
of Stud Welds as Compared with Normal 
Screwed Studs. F. Koenigsberger and 
Z. Garcia Martin. Trans. Inst. Welding, 
Apr., 1953, p. 39. 
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Strength Analysis of Stiffened Thick 
Beam Webs with Ratios of Web Depth to 
Web Thickness of Approximately 60. 
L. Ross Levin. U.S., NACA TN 2930, 
May, 1958. 11 pp. 

Upper and Lower Bounds for Torsional 
Rigidity. H.F. Weinberger. J. Math & 
Phys., Apr., 1953, p. 54. New methods 
for finding upper and lower bounds of the 
Saint-Venant torsion problem as applied 
to a long cylindrical beam of uniform 
cross section. 

The Warping of Thin Shells; A Method 
of Calculation Derived and Applied to 
Particular Cases. William Morse. Air 
craft Eng., May, 1953, p. 144. 

Analysis and Design of Multipost- 
Stiffened Wings. D. M. Badger. Aero. 
Eng. Rev., July, 1958, p. 45. Structural 
analysis including construction details, 
compressive and torsional buckling con 
cepts, and test results. 

Structural Analysis and Influence Co- 
efficients for Delta Wings. Samuel Levy 
J. Aero. Sci., July, 1953, p. 449 


Elasticity & Plasticity 


Ein Beispiel zum Mittelwertsatz der 
ebenen Elastizitatstheorie. Ludwig 
Féoppl. ZAMM, Apr., 1953, p. 127. In 
German. An example of the mean value 
theorem of two-dimensional 
theory 

An Evaluation of Plastic Analysis 
as Applied to Structural Design; Progress 
Report No. 8 (on) Welded Continuous 
Frames and Their Components. Bruce 
G. Johnston, C. H. Yang, and Lynn S. 
Beedle. Welding J., May, 1958, p. 224-s 
33 refs. Design problems and trends 

Plastic Strength and Deflections of 
Continuous Beams; Progress Report No. 9 
(on) Welded Continuous Frames and 
Their Components. Kk. E. Knudsen, C. 
H. Yang, Bruce G. Johnston, Lynn § 
Beedle, and Walter H. Weiskopf. Weld- 
ing J., May, 1953, p. 240-s. 22 refs 


elasticity 


Design criteria; economic factors 


Plates 


Aanvullende Studie over de Breuk- 
sterkte van Verstijfde Platen Waarin 
Schuifplooing Optreedt (Supplementary 
Study on the Failing Strength of Diagonel 
Tension Field Webs). Netherlands, NLL 
Rep. S409, Oct. 30, 1952. 92 pp., 
tables, charts. 44 refs. In Dutch 
Evaluation of the theory of Denke com 
pared with Koiter’s; discussion of Robbins’ 
diagrams and the Tuttle Method 

Bending of Thin Elastic Plates of Vari- 
able Thickness. Y. C. Fung. J. Aero 
Sct., July, 1958, p. 455. 16 refs. South 
well’s formulation of the problem of flex 
ure of thin flat plates extended to plates 
of variable thicknesses, with an applica 
tion of the relaxation method to render a 
general treatment. 

De Breuksterkte van Verstijfde Platen 
Waarin Schuifplooing Optreedt (The 
Failing Strength of Diagonel Tension 
Field Webs). W. kK. G. Floor. Nether 
ands, NLL Rep. S.378, Oct. 23, 1950 
66 pp.,tables,charts. 33refs. In Dutch 
An improved semiempirical method of 
inalysis for plate-grinders loaded in shear, 
for the case in which the plate itself fails, 
is well as for the case in which the buckling 
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MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
actuary or semi-blackout 
SIZE 

NON-DIMMING dimmer types 
No. 8-1930-621 


MECHANICAL 
DIMMER 

No. 11-1930-621 

THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 


“PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 
DIALCO No. TT-51 (Red filter-black top) 

... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE 
with other filter colors 
and with light-emitting 

top (for indication) 


— 


\ || 
/, 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 


ACTUAL SIZE 


| 
| SUB-MINIATURE INDICATOR ASSEMBLIES jm 
A great aid to your miniaturization program | 
| 
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AERONAUTICAL 


ENGINEERING REVIE 


FOR MEASUREMENTS IN PITCH-ROLL-YAW 


Another example of Summers precision engineering, 
Model 70 is now in production for use in missiles and aircraft 


Characteristics: 


Single or dual output Potentiometers up to 10 watt rating... 
AC or Governed Rotor DC operation... 
Compensated for Gimbal deflection errors... 


Adjustable limit stops... 
Designed for better than 1 per cent accuracy 
Model 70's Natural Frequency (cps) ap- 
proximates the square root of Range 
(deg/sec) times 1.1 


Immediate Openings for 
Engineers 

Gyro Technicians 
Draftsmen 


(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co 


passengers on 


scheduled airlines 
American Employers 
WORLD-WIDE Insurance Co 
American Surety Co. of N. Y 
Century Indemnity Company 
Write or phone The Employers’ Liability 
Assurance Corp, Utd 
Hartford Accident & 
Indemnity Co 


your 


Insurance Agent 

Maryland Casualty Co 

Massachusetts Bonding & 
Insurance Co 


New Amsterdam Casualty Co 

Standord Accident Insurance Co 

Travelers Insurance Co 

United States Casualty Co 

United States Fidelity & 
Guaranty Co 


UNITED STATES AVIATION UNDERWRITERS 
INCORPORATED 
80 JOdN ST. ¢ NEW YORK 38,N. Y. 
ATLANTA + CHICAGO» DALLAS - KANSAS CITY 
LOS ANGELES - SAN FRANCISCO 


UMMETS 


GYROSCOPE Co. 


is offered for intelligent, imagina- 
tive engineers and scientists to join 
the staff of a progressive and self- 
sustaining, university-affiliated re- 
search and development labora- 
tory. We are desirous of ex- 
panding our permanent staff in 
such fields as design studies of ad- 
vanced supersonic aircraft, ana- 
lytical and experimental studies of 
ceroelasticity, helicopters, aircraft 
structures, control and stability, 
large scale wind tunnel testing, 
ond in various other applied 
research fields of aeronautics. 
Salary structure and bene- 

fit programs are on a par 

with industry. In addition, 

there are many tangible 
advantages, such as our 
self-sponsored internal re- 

search policy, of interest to 

men with ingenuity 

and initiotive. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


BUFFALO 21, NEW YORK 


AUGU 
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of the stiffeners leads to failure of the struc 
ture 

The Influence of Edge Conditions and 
Initial Defiections of a Plate under Nor- 
mal Pressure. S. Eggwertz and A. Nort 
J. RAeS, May, 1953, p. 343. 

Uber die Theorie der diinnen, schwach 


gebogenen Platten. Georg Hamel 
ZAMM, Apr., 1953, p. 188. In German 
On the theory of deflected thin, weak 


plates. 


Thermodynamics 


Température et Equilibre Thermique 
dans une Flamme de Diffusion (Thermal 
Temperature and Equilibrium in a Flame 


of Diffusion). Pierre Barret. France, 
Min. de Air PST 273, 1952. 114 pp 
66 refs. Experimental application of the 


theory of the existence of a thermal equilib- 
rium between gases and suspended carbon 
particles in a flame of diffusion where the 
temperature is uniform 

Les Temps de Relaxation des Echanges 
d’Energie dans les Gaz de Combustion 
(Relaxation Time of Energy Exchanges 
in Combustion Gases). J. Surugue. La 
Recherche Aéronautique, Jan.-Feb., 19538, 
p. 25. InFrench. Interferometric meth- 
measurement of temperature 
differences 


ods” of 


Heat Transfer 


Forced-Convection Heat-Transfer 
Characteristics of Molten Sodium Hy- 


droxide. Milton D. Grele and Louis 
Gedeon. U.S., NACA RM _ E52L09, 
Feb. 17, 1953. 27 pp. 


A Heat Conduction Problem and the 
Product of Two Error Functions. Earl 
D. Rainville. J. Math & Phys., Apr., 
1953, p. 43 

Hydraulic Analog for Studying Steady- 
State Heat Exchangers. I. S. Juhasz 
and F. C. Hooper. Ind. & Eng. Chem., 
June, 1958, p. 1359. 

Radial-Axial Heat Flow in Regions 
Bounded Internally by Circular Cylinders. 
J. H. Blackwell. Can. J. Phys., May, 


1953, p. 472 


Water-Borne Aircraft 


Water-Landing Investigation of a Flat- 
Bottom V-Step Model and Comparison 
with a Theory Incorporating Planing Data. 
Robert W. Miller. U.S., NACA TN 


2932, May, 1953. 23 pp. 


Wind Tunnels & Research 
Facilities 


A New Shadowgraph Technique for the 
Observation of Conical Flow Phenomena 
in Supersonic Flow and Preliminary 
Results Obtained for a Triangular Wing. 
Eugene S. Love and Carl E. Grigsby 
U.S., NACA TN 2950, May, 1953. 16 pp 

Report on the Special Field ‘‘Inter- 
ference’’ to the Wind-Tunnel Committee 
in February 1945. H. Schlichting 
(Aerodynamisches Inst. Tech. Hochschule, 


Braunschweig, Beric ht, Apr , 1945.) 
VACA TM 1347, May, 19538. 46 pp 
19 refs. Translation 
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AERONAUTICAL ENGINE 


DESIGNERS 


for COMPARATIVE AND 
ULTIMATE STRENGTH 
TESTS, ETC 


INSPECTION 


of PARTS AND 
ASSEMBLES, ETC 


LABORATORY 
TESTING 


of SCREWS 
SOCKETS 
TAPS 
LOCK NUTS 
DRIVING BITS 
HAIR SPRINGS, ETC. 


Torque Testing 
FIXTURE 


A universal fixture with 1000 
uses. Holds driver in accurate 
alignment; in instrument bear- 
ings. Provides rapid engage- 
ment with test sample...torque 
is applied and measured with 


0 capacities: in. s 
QUALITY . 0-150 ft. lbs. 
CONTROL 


Write for Bulletin TF 


ILLINOIS 


for DEUCATE OPERA 
TIONS, ASSEMBLY OF 
FRAGILE MECHANISMS 
OR INSTRUMENTS; FOR 
FASTENERS IN PLASTICS 
AND LIGHT METALS. 


PA. 


TRACING CLOTH | 


Vn in drafting rooms 


I as the traditional 
loth 

keround of decades of 
xpcricence, its makers have pioneered 
mod improvements to Maintain 


Imperial as the finest tracing cloth made 
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From Water Level To Stratosphere... 


Pittsburgh 
FABSEAL 


Makes Flying Safer... 
More Efficient! 


Millions of flying hours prove the 
dependable performance of these impregnated 
fabric tapes in civilian and military use! 


@ Many of America’s leading 
builders of aircraft use Pitts- 
burgh’s FABSEAL Tapes with 
complete confidence in their 


| Outstanding quality to seal flying 
| boats, pressurized cabins and 
| for other applications where 


there is considerable racking 
movement. 

@ FABSEAL Tapes are im- 
pregnated fabric of uniform 
density, resistant to water, 
gasoline and oil. They are avail- 
able in .015” thickness and in 
widths from 2” to 12”, pack- 
ages in rolls of 50 feet. 


PITTSBURGH PLATE GLASS CO., 
Milwaukee, Wis.; Newark, N. J.; 

ee ale, Pa.; Houston, Texas, Los Angeles, Calif.; Portland, 

itzler Color Div., Detroit, Michigan. The Th resher Paint 


Pittsburgh, Pa. Factories: 
Ore 


@ These tapes are particularly 
designed for use in fluid or air 
containers where excessive 
pressures are experienced. 
They are also adapted for seal- 
ing structural members where 
flexibility and vibration present 
unusual requirements. FAB- 
SEAL Tapes can also be bolted, 
riveted or screwed between 
metal, wood or fiber members 
to provide a fillet that assures 
a complete seal. 

@ Call on us for advisory serv- 
ice. Our wide experience in the 
aircraft field often can save you 
time and money. 


Industrial Paint Div., 


& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleveland, 


Ohio. M. B. Suydam Div., 


PITTSBURGH PLATE GLASS COMPANY 


Pittsburgh, Pa. 


PITTSBURGH PAINTS 


PAINTS GLASS @ CHEMICALS @ BRUSHES PLASTICS FIBER GLASS 
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A typical selection of SPS Fasteners. For information, write STANDARD PRESSED STEEL Co., Jenkintown 58, Pa. sins 


nd 
AIRCRAFT PRODUCTS DIVISION $ 
Chi : A START FOR THE FUTURE 


JENKINTOWN PENNSYLVANIA l 


i | 
IF 
Z 
= 
ij 
ff 
Al 
112 


Aeronautical Reviews 


FLIGHT ENGINEERING 


Flight Engineers Manual. Charles A. Zweng 
North 
Pan American Navigation Service, 1955 


2nd Revised Ed Hollywood, Calif 


278 
pp., illus., diagrs. figs $4.00 

rhis edition has been revised to include current 
developments and to conform to the latest re 
quirements of the flight engineer’s examination 
rhe typical examinations contain multiple 
choice questions and answers on the subject 
matter and also on five specific four-engined 
transport aircraft The five aircraft are the 
Douglas DC-4 and DC-6, the Lockheed Constel- 
lation, and the Boeing Stratocruiser and Strato 
liner Flight Engineer Vanual is designed pri 
marily to prepare students for the written part 
of the engineer’s examination, and to some ex 
tent for the oral and practical phases, but it can 
be used also as a refresher study or veneral review 


of flight engineering theory and practice 


MATERIALS 


Reinforced Plastics in Airplanes. Preprint 
of Papers Presented at the New York Section 
Meeting, Institute of the Aeronautical Sciences 
Held at Grumman Aircraft Engineering Corpora 
tion, Bethpage. L.I., N.Y., May 19, 19538 Lin 
denhurst, N Y_, Russell Reinforced Plastic 
Corporation, 1953 116 pp., illus., diagrs. figs 
Content Your Industry and Our Industry 
Hiram McCann Fiber Glass Roving, H \ 
Hoppens Glas Fabrics and Handling and 
Molding of Reimforced Mats and Preforms 
Clair Bacon and W. J. Howell 


Glass Fabrics) Marion Robb 


Finishes for 
Latest Develop 
ments in Polyester Resins, Reginald B. Stoop 
Phixotropic Resin The Marco Method, E 
Muskat Polyesters in High Temperature Appl 
cations, Wiliam Cummings and Robert G. Nalb 


High Temperature Phenolics, Elmer Warnken 
Molding Compounds Using Glass Phenolic 
Frank I. Bennett Analysis of Stresses in Fiber 
Reinforced Laminate Albert G. H Dietz 


Production Techniques in Reinforced Plastic 

Schultz 
Radome Engineering and Repairing of Reinforced 
Plastics, Samuel S. Oleesky Pooling Technique 
or Reinforced Plastics, W. Burdette Wilkin: 
Expanded Plastics, Paul John Witte 


and Engineering Concept of 


Harry J. Friedman and Ernest (¢ 


Pheorett 
Adhesives 
Ray Platow Void Free Laminates and Self 
boamed Plastics in Radome Construction, B. D 
iffel The Trend of Complete Aircraft) and 
ded Missile Structures Towards Reinforced 
Plastics, Wiliam E. Braham 


Aluminum in Iron and Steel. Samuel 1 Case 
nd Kent R. Van Horn. New York, Published 
Phe Engineering Foundation by John Wiley 
Sons, Inc 1953 178 pp., illus., diagrs., fig 
S850 
This is the first volume in a monograph series 
Alloys of Iron Research which is planned to 


Book 


provide metallurgists and engineers with concise 


Notes 


but comprehensive summaries of available data, 
as reported in the technical literature of the world 
on the effect of selected metals on carbon steel 
and on simple and complex alloy steels and cast 
irons, ‘The first part of the book contains a sum- 
mary of data showing the favorable effect of small 
additions of aluminum to molten steel as a de 
oxidizer rhe second part presents a correlation 
of data on the effect of aluminum as an alloying 
element in steel. This part includes chapters ou 
aluminum in heat-resisting alloys, aluminum 
in permanent-magnet alloys, and the aluminum 
coating of steel. The bibliography is extensive 
containing 341 references There is a name in 
dex and a detailed subject index Case is Tech 
nical Advisor to Battelle Memorial Institute 
Van Horn is Director of Research, Aluminum 


Company of America, 


MATHEMATICS 


Kernel Functions and Elliptic Differential 
Equations in Mathematical Physics. Stefan 
Bergman and M. Schiffer. New York, Academic 
Press Ine., 1953 132 pp., figs. $8.00 

The subject of this book is the theory of bound 
ary-value problems in partial differential equa 
tions his theory plays a central role in various 
fields of pure and applied mathematics, theoret 
ical physics, and engineering This book dis- 
cusses a portion of the theory from a unifying 
point of view and consists of two main parts 
rhe first part gives a survey of boundary-value 
problems occurring in some branches of theoreti 
cal physics—-namely, the theory of heat conduc 
tion, fluid dynamics, electro- and magnetostatics 
ind elasticity. The various fundamental solu 
tions are introduced in a heuristic way, and their 
physical significance is studied In addition to 
its own intrinsic interest, the material of this part 
provides illustrations and exact mathematical 
formulations of problems and the methods in 
volved Che material in the latter part is divided 
into chapters dealing with properties of solutions 
the kernel functions and their properties, varia 
tional and comparison theory, existence theory 
ind generalizations the reader is presumed to 
have a fair acquaintance with the standard meth 


ods of analysis provided by such books as those 


For Information on IAS 
Library Service Facilities, 
see page 89 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 


— BOOKS *%& 


of Courant-Hilbert 
The reference value of the book to the engineer 


Frank-Mises, and Jeffreys 


or physicist is augmented by a list of symbols, 


bibliography, and author and subject indexes 


Stochastic Processes. J Doob. New 
York, John Wiley & Sons, Ine., 1958. 654 pp., 
figs. $10.00 

This book is an attempt to fill the need for a 
standard text dealing with the theory of stochastic 
processes (namely the mathematical theory of 
empirical processes whose development i 
Although the 
book does not cover the subject completely, it 


governed by probabilistic laws) 


does so systematically and extensively The 
author provides an introduction dealing with the 
elementary theorems and definitions of proba 
bility and an appendix dealing with measure 
theory Some of the subjects treated are proc 
esses with mutually independent random vari 
ables; processes with mutually uncorrelated or 
orthogonal random variables; Markov processes 

Markov 


tinuous parameter; martingales; processes with 


discrete parameter; processes —con 


independent increments; processes with orthog 
onal increments; stationary processes--discrete 
parameter; stationary processes —continuous pa 
rameter; and linear least squares prediction 
theory of stationary processes. The author is 
Professor of Mathematics at the University of 
Illinois 


MECHANICS 


Perturbation Methods in the Quantum Me- 
chanics of n-Electron Systems. KE. M. Corson 
New York, Hafner Publishing Company, 1951 
308 pp., figs. $11.00 


This book provides a general survey of the meth 
ods for studying the properties and behavior 
of many particle systems It concentrates on 
elucidating general principles and methodology 
and features a detailed treatment of the Dirac 
vector modeland second quantization. Dr. Corson 
includes a general mathematical introduction 
and statement of physical principles He treats 
physical principles, physical principles of ob 
servables, physical representation theory, funda 
mentals of perturbation theory, group concepts 
and symmetry properties the antisymmetry 
principle, the variation principle and the statis 
tical method, the Dirac vector model, second 
quantization, the S-matrix theory Dr. Corsou 
was a member of the Institute for Advanced 
Study 1946-1949; Brookhaven 


National Laboratory; and is Research Physicist 


Consultant 


Union Carbide and Carbon Research Laboratories 


POWER PLANTS 


Elements of Internal-Combustion Engines \ 
8. Rogowski New York, McGraw-Hill Book 
Company, Inc., 1958. 234 pp., illus, dtagr 


figs $5.50 


ORS 
© 
} 
> ” 
ly 
| | 
| 
115 


AERONAUTICAL ENGINEERING REVIEW 


You get one less possible leak point 
by using RESISTOFLEX integral hose fittings 


These hose assemblies can help you achieve better design in engine 
and airframe “plumbing” systems. Fitted with forged aluminum, 
integral elbows, they’re interchangeable with combinations of swivel 
nut hose assemblies and adapters — thereby giving you connections 
with less parts, less weight — and less places for possible leakage. 

Resistoflex fitting bodies are machined in one piece from high 
strength aluminum forgings. You thereby assure high fatigue 
strength — still another safety factor against leakage. They are ma- 
chined with true internal turns and smooth interiors to assure full 
flow and minimum turbulence. 

Assemblies with flanged elbows are USAF and BuAER approved. 
More data in Resistoflex Aircraft Catalog —send for your copy. 


IMPROVE PERFORMANCE OF BACK-UP RINGS 


Fluorofiex®-T spiral rings, made from “Teflon,” do a 
superior job of backing up “O” ring seals, especially at 
elevated temperatures. Inert to all oils, they do not fray, 
swell, shrink, soften or harden. They reduce friction and 
increase life of the assembly. Write for Bulletin FR-1. 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 


Specially Engineered Flexible Resistant Products for Industry 


AUGUST, 1983 


The subject matter of this text has been usec 
war-training programs, in one-semester senior 
courses in mechanical, marine, and general 
gineering, and in engineering administration 
Emphasis is placed upon the applications of the 
elementary principles of physics, chemistry, me 
chanics, etc., to the specific engineering problems 
connected with estimating and obtaining the 
maximum power, efficiency, and reliability from 
the internal combustion engine Problems have 
been provided for solution by the student lhe 
author is Associate Professor of Mechanical I: 
gineering, M.1.T. 


PRODUCTION 


Tool Engineers’ Data Book. (serhard 
Gruen, New York, Reinhold Pablishing Cor 
poration, 1953. 219 pp. $5.50. 

This reference work is intended not only for 
tool engineers and designers but also for students 
of machine and tool] design, mechanical engineer 
ing, and metallurgy. Tables give standard 
specifications, physical constants, and chemical 
mechanical, and general properties of met 
and alloys Included are data on heat treatment 
rapid identification, and working propertic 
metals and alloys. Two sections are devoted t 
plastics. Final sections are composed of oper 
tional, conversion, and mathematical tabl 
standard formulas; a glossary of metallurgical 


terms; and a subject index 


RESEARCH 


Teamwork in Research. Edited by George | 
Bush and Lowell H. Hattery Washington, The 
American University Press 1953 191 
$4.00, 


rhis volume is adapted from the proceedings of 
the Third Institute on Administrations of Scien 
tific Research and Development held in Washing 


ton, D.C. This Institute was presented by The 


American University with the cooperation of The 
National Research Council and The Americar 
Association for the Advancement of Science 
Contents Introduction: (1) Nature of Re 
search Teamwork, Lowell H. Hattery Part 
I Organization for Teamwork (2) Planning 
Research for Team Attack, Edwin F. Pike 
(3) Organizing the Research Team, L. W. Wallace 


(4) Coordination of Research, Development 


and Invention, Frank A. Howard 5) Or 
ganized University Research, Albert F, Daggett 
6) Sponsoring Organized University Researc! 
Ralph G. Meader. 

Part II-—-Personnel Factors in Teamwork 
7) Selecting the Research Team, Thornton Page 
8) Human Factors in Research Teamwork 
David B. Hertz (9) The Individualist and the 
Research ream Howard R Polley 10 
Supervising and Training for Teamwork, Addisor 
M. Rothrock, 

Part IIIl—-Aids to ‘Teamwork 11) Con 
munications and Teamwork, Eugene W. Scott 
12) Auxiliary Services as Aids to Laboratory 
Research, Albert F. Siepert (13) Administra 
tive Support for the Section T System, R. I 
Curry 

Part IV—-Case Examples of Teamwork 
14) Development of Section T Pattern of Re 
search Organization, M. A. Tuve (15) Sectior 
T in Current Operations, R. E. Gibson 16 
feamwork in Operations Research, George 
Pettee 17) Teamwork in a Computation 
Laboratory, J. H. Curtiss. 

Conclusion 18) Teamwork in Researc! 
A Commentary and Evaluation, George P. Bus! 


Attention Members 


All members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members” columns of the 
Aeronautical Engineering Review 
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Each of the 12 vents 
on the B-36 are 
wrapped with re- 
sistance wire and 
Silastic R Tape to 
keep ice from plug- 
ging oil vent lines. 


Silastic-coated glass 
cloth gaskets on the 
rockerboxes of the 
P & W engines give 
long service in con- 


More than 180 limit 
switches on the B-36 
are protected with 
Silastic boots to as- tact with oil at tem- 
sure reliable opera- peratures up to 
tion at temperatures 450°F. 

ranging from 


—100° to 170°F. 


“Orlon’’ wrapped, 
sponged Silastic 
seals prevent air 
turbulence between 
flap and engine na- 
celle; last 10 times 
as long as materials 
previously used. 


Ninety feet of cloth- \ 
wrapped, sponged 
Silastic is used to 
prevent turbulence 
and short circuiting 
of air between 
leading edge of the 
flaps and trailing 
edges of the wings. 


Performance proves... 


where other materials fail ! 


Extreme temperature Silastic stocks are the only rubbery materials that 
retain their resilience after long exposure to temperatures from —100° to 
350°F or after repeated short term exposure to temperatures from —130° 
to over 500°F. That’s why Silastic parts have proved so effective in actual 
service on the high flying Convair B-36. iia: 


The usefulness of rubberlike materials at extremely Tempereh Se 
low temperatures can be established by the Bree 3 j 
recently developed Gehman Flex Test Method 
(ASTM D1053-52T). Values measured according to 
this method on an extreme temperature Silastic | , " 
and a synthetic organic rubber especially com- 
pounded for a low temperature service are plotted 

in Figure 1. | 


Figured 


REG, U. S. PAT. OFF 


ATLANTA first in 
CHICAGO silicones These and other 
CLEVELAND B-36 applications 
f ilasti 
LOS ANGELES CORPORATION scribed in the 
NEW YORK Midland, Michigan March 30, 1953 


issue of Aviation 
Week. 


WASHINGTON, D.C 
Silver Spring, Md 


In Canada: Fiberglas Canada Ltd., Teronte in Great Britain: Midland Silicones Ltd., Londop 


Thin layers of 
Silastic insulate 
bare resistance wire 
inside jet intake 
door panels; con- 
duct deicing heat 
evenly and rapidly 
to panel surfaces. 


Nose turrets are 
sealed with two 56- 
inch lengths of cloth- 
wrapped, spongec 
Silastic tubing. 


Over 300 Silastic 

flange gaskets in 

each B-36 seal hot 

air system at tem- 

peratures as high as 
oF. 


Tubing of Silastic Over 500 feet of ex- 


coated glass cloth is 
used to connect and 
seal heating and 
ventilating ducts at 
temperatures from 


350° to 400°F. 


truded Silastic gas- 
keting is required 
on each B-36 to seal 
bomb bay doors and 
make them operable 
at temperatures in 


the range o 
—100°F. 


\ From subzero to hot 
engine tempera- 
tures, Silastic strips 
dampen vibration 
and prevent break- 
age of cooling fins 
on aircraft engine 
cylinders. 


Wor 


You will note that Silastic does not begin to stiffen until it reaches —50°F, 
and that it still has a twist value of 13.5 degrees at —130°F. The special 
low temperature organic rubber loses resilience at +50°F, and will take 
a twist of only 12 degrees at —22°F. 


The usefulness of Silastic on the B-36 is increased by its excellent resistance 
to oxidation, weathering and to a variety of hot oils. In electrical appli- 
cations, Silastic stocks are unique even among silicone rubbers for low water 
absorption and excellent dielectric properties, plus high physical strength. 


That kind of performance is typical of Silastic, the Dow Corning silicone 
rubber. When you need flexibility or good dielectric properties in a 
resilient material that will withstand years of weathering or long exposure 
to temperatures far above and below the limits of ordinary rubbers, 
specify Silastic. 


MAIL COUPON TODAY FOR DATA ON THE PROPERTIES OF SILASTIC, 


DOW CORNING CORPORATION, Dept. A-8, Midland, Michigan 
Please send me: 


CD Silastic Facts 10a, properties and applications of Silastic stocks and pastes. 
CD List of Silastic Fabricators. 
(CD “What's A Silicone?”, your new 32-page booklet on silicone products and applications, 
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Section of patenting department show- 
ing modern automatic heat controls. 


Zoaaue you monty / 


@ The accuracy with which your wire specifications are 

met, and held, quite naturally has an important bearing 
on the cost, speed and quality of your production. That’s 
why you can profit by National-Standard’s facilities and 
exceptional experience in producing fine wire of many 
metals and alloys for exacting needs. 


Here, all phases of wire processing ... drawing, clear 
ing, heat treating, plating, finishing . . . are controlled to a 
degree and accuracy never exceeded, not often equalled. It’s 

a firmly rooted National-Standard policy that can save you 
time and money. 


Remember, too, another National-Standard policy that can 
work to your advantage—highly qualified engineering service 
in the development and application of special wire to solve spe- 


NATIONAL- WW cial problems. As always, it’s yours for the asking. 
STANDARD 


ny 


ATHENIA STEEL... Clifton, N. J....... Flat, High Carbon, Cold Rolled Spring Stee! 
WATIONAL-STANDARD. . Né/es, Mich........... Tire Wire, Stainless, Fabricated Braids and Tape 

DIVISIONS OF NATIONAL-STANDARD CO. | REYNOLDS WIRE. . Dixon, Industrial Wire Cloth 
WAGNER LITHO MACHINERY. . Jersey City, Metal Decorating Equipment 

WORCESTER WIRE WORKS. . Worcester, Mass....... Round and Shaped Steel Wire, Small Sizes 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 


a organizations offering employment to Aeronautical specialists. 


tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Wanted 


Engineers—Unusual opportunities with one 
of the foremost creative engineering organiza- 
tions in the United States. Located in central 
New Jersey Now expanding in fields of Ord 
nance, Electromechanical and Electronic De 
vices, Aircraft and Missile Launchers and Cata 
pults, Compression Distillation, Servomecha- 
nisms, etc, Qualifications: B.S. in Engineering 
minimum of 3 years in any of the aforementioned 
fields. Salary commensurate with experience 
Address replies to: Personnel Director, Power 
Generators Limited, 25 N. Montgomery Street 
Trenton, N.J 


Engineers—Combine graduate study and 
employment in research. Educational benetits 
available while working full time or part time in 
analytical or experimental 


fluid flow, and heat transfer 


thermodynamics 
Project work iu 
analysis of aircraft equipment cooling systems 
thermal design and evaluation of aircraft 
electronic equipment and rotating electrical 
machinery Forward request for additional 
information with résumé of education and ex 
perience (indicating desired field of graduate 
study and degree) to: W> Robinson, 290 Robinson 
Laboratory, The Ohio State University, Colum 
bus 10, Ohio 


Professors — Professor Sydney Goldstein 
Dean of the Aeronautical Engineering Depart 
ment of the Israel Institute of Technology in 
Haifa, Israel, announces openings for two pro 
fessorships at the Institute: one in the field of 
aircraft structures, the other in aircraft propul 
sion or applied aerodynamics Applicants 
should have first-rate professional and academic 
qualifications, be willing to integrate themselves 
into the life of the country, and, in due course 
be able to teach in Hebrew Applications with 
full details should be sent, for transmission to 
Haifa, to the American Technion Society, 1000 
Fifth Ave., New York 28, N.Y 
Engineers—Opportunities for 
exist in the Bureau of Aeronautics, Department 
of the Navy, Washington, D.C. Electronic Engi- 
neer (Radio)—-GS-12, $7,040 per annum. Plan 


initiate, and supervise research, design, develop 


employment 


ment, and tests, and recommend engineering 
action concerning landing aids for naval aircraft 
Requirements: 3! years of professional engi 
neering experience in addition to degree. Aero- 
nautical Power Plant Research Engineer — GS-12 
$7,040 per annum. Development of general de 
igns and studies of reciprocating, turbojet, turbo 
prop, ram- and pulse-jet, and rocket engines to be 
used in subsonic and supersonic land and carrier 
based aircraft and guided missiles Require 
ments: 3!/, years of professional engineering ex 
perience in addition to degree. Mechanical 
Engineer —GS-12, $7,040 per annum. Respon 
sible for conducting investigations, studies, and 
projects in gas dynamics 


Serves as expert, spe 
Cialist, and consultant on gas dynamics for the 
purpose of guiding the development of new naval 
aircraft power plants Plans, initiates, and 

ipervises research, design, development, and 
tests of landing aids Participates in review and 
evaluation of design studies made by contractors 
Prepares test, installation, performance, and 
detailed specifications for landing aids and sys 


tems. Requirements: 3!/2 years of professional 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 


engineering experience in addition to degree 
Electronic Engineer (Radio) —GS-12, $7,040 per 
annum Interpret present and future military 
requirements for antisubmarine air-borne radar 
systems. Analyze existing fleet equipment of this 
type to determine what improvements can be 
made to improve their efficiency for meeting oper 
ational requirements. Coordinate the research 
and development programs with other interested 


services, bureaus, and agencies. Requirements: 


3\/e years of professional engineering experience 
in addition to degree. Aircraft Stability Control 
Engineer —GS-12, $7,040 per annum. Plans, 
initiates, and coordinates guided-missile flight re 
search and flight-research and flight-evaluation 
programs. Directs and carries out evaluations of 
the stability and control characteristics of pro 
posed new guided missiles. Prepares specifi 
cations pertaining to aerodynamics analyses, espe 
cially stability and control of guided missiles 
Requirements: 3!/2 years of professional engi 
neering experience in addition to degree. Aero- 
nautical Development Engineer (Hydrodynamics) 

GS-11, $5,940 per annum 


supervision performs highly specialized aero 


Under general 


nautical engineering work in the field of hydro 
dynamics in connection with design of naval air- 
craft; assists in model and full-scale research and 
development projects in hydrodynamics for im 
provement of seaplane operation Require 
ments: 2!/2 years of professional engineering 
Natural Gas 
Engineer —GS-11, $5,940 per annum 


experience in addition to degree 
Devising 
or examining and approving containers for the 
storage and transportation of helium, Experi 
ence in pressurization and compression systems; 
knowledge of methods and devices for controlling 
gases under pressure Requirements: 2!/2 years 
of professional engineering experience in addition 


to degree. Mechanical Engineer GS-9, 35,060 


per annum 


Prepares studies and layouts of test 


HCH) 


Any member or organiza- 


facilities for experimental and operational cata- 
pults and associated equipment for development 
of new systems and improvement of existing 
equipment; prepare preliminary analytical stud 
ies of’ catapulting systems and associated com- 
ponents for launching piloted aircraft to deter- 
mine theoretical performance characteristics, 
strength requirements, and optimum configu- 
ration. Requirements: 1'/, years of professional 
engineering experience in addition to degree 
Mechanical Engineer--GS-9, $5,060 per annum. 
Prepares preliminary studies to determine the 
theoretical performance characteristics, strength 
requirements, and configuration of experimental 
catapults and associated Components. Evaluates 
design proposals submitted by contractors and 
Government activities in connection with cata 
pulting equipment to determine conformance with 
accepted engineering practice. Requirements 
11/4 years of professional engineering experience in 
Aircraft Structural Develop- 
ment Engineer —GS-9, $5,060 per annum. Criti 


cal review and analysis of contractor stress calenu- 


addition to degree 


lations consisting of detailed analytical deter 
mination of stress tolerances for specific load- 
carrying structural members. Specification of 
usable materials for contractor design, Require 
ments: 1'/4 years of professional engineering ex 
perience in addition to degree. Applications may 
be submitted on Standard Form 57, Application 
for Federal. Employment, to the Department of 
the Navy, Bureau of Aeronautics, Personnel 
Division, Attention: PE-202, Washington 25, 
D.C. Standard Form 57 is available at U.S 
Post Offices, or may be obtained by writing to the 
Personnel Division, Bureau of Aeronautics 
Visitors to the Washington area may call at 
Room 3909 of the Main Navy Building, 19th and 
Constitution Ave., N.W., Washington, D.C 
Engineers, Technologists, Physicists, Physiolo- 
gists, Metallurgists The Navy Air Material 
Center located in the U.S. Naval Base at the ex 
treme south end of Broad Street in Philadelphia, 
Pa., has vacancies in the above positions for quali 
fied eligibles. These vacancies are at grade GS-5 
to GS-12 level with salary ranging from $3,410 
The Naval Air Material 
Center (the Air Center is divided into three major 
branches: the Naval Aircraft Factory, the Naval 
Air Experimental Station, and the Naval Auxil 
iary Air Station) is engaged in research (applied), 
development, manufacture, modification, test 


to $7,040 per annum 


evaluation, and overhaul of aircraft, aircraft com 
ponents, and aeronautical materials, including 
launching and arresting devices This activity 
has the job of finding the answers to a never-end 
ing series of problems involving the whole field of 
aeronautical sciences Interested persons should 
file an Application for Federal Employment 
Standard Form 57, with the Industrial Relations 
Department, Naval Air Material Center, Naval 
Base, Philadelphia 12, Pa. Applications may be 
obtained from the Industrial Relations Depart 
ment, Naval Air Material Center, or at any first 
or second-class Post Office or from any Civil Serv 
ice Regional Office 

495. Design Engineer Instrument Division 
of a Midwestern manufacturer requires the serv 
ices of a competent Design Engineer, one qualified 
to assist and design in diaphragm-type instru 
ments such as Bank and Turn, Rate of Climb, 
Cabin Pressure Gauges, Airspeed Indicators, 


and other basic flight instruments. A splendid 


AERONAUTICAL 


opportunity is offered to the individual wao has 
the necessary background and qualifications 
Experience along similar lines is essential. 

491. Hydraulic Design Engineers —Three to 
5 years’ experience Aircraft background de- 
sirable Firm is located within 100 miles of 
New York City 

486. Design Engineer An outstanding 
opportunity is offered in a developmental pro 
gram by a West Coast company. Applicant 
should have several years of generalized experi 
ence and should have some aerodynamic, as well 
as structural design, experience. The require- 
ments of the work will involve follow-through 
from the design to the completed article and 
supervision of its testing. The applicant should 
be original in his thinking, preferably with one or 
more patent applications to his credit This 
company, which has 250 employees, presents the 


advantages inherent in a smaller company for a 


ENGINEERING 


person to have his abilities recognized by the head 
of the company, plus the opportunity of more 
rapid advancement as the company grows 


483. Instructor or Professor Aeronautical 
Engineering Department of a large Midwestern 
University has a position open in its teaching and 
research staff 


Prefer American citizen with 


Ph.D. degree and some industrial experience to 
teach aircraft design, structural and stress analy- 
sis, and related subject Salary and rank depend 
upon background Excellent town in which to 
live. Growing school a department, desires 
also to expand its research 


Available 


497. Sales Engineer —\1.S.Aero,E Age 28; 
5 years’ experience in aer autical engineering. 
Sales engineering position desired by aeronautical 


GUIDED MISSILES 
ENGINEERS 


ARE YOU 


grounded 


BY LACK OF 
OPPORTUNITY? 


You are already in one of today’s fastest-growing, most dramatic 


fields. 
the guided missiles field itself. 


field provides. 


Then consider Republic, whose rise to the positior 


The possibilities before you should easily match those of 
But, perhaps you're n 
ing as rapidly as you should and are missing the 


aress- 


nities the 


nerica’s 


top producer of fighter planes has made aviation history. Now 
our Guided Missiles Division is forging ahead in research and 


development, working on Government Contracts. A 
our men grow with it, taking on new challenges, new re 
At Republic, the opportunity 


ties, advancing steadily. 


xpands, 
nsibili- 


very bit 


as big as the field and each man’s own potentialities. 


If you are experienced in guided missiles . . . if you are cap- 
able of original, creative work in guided missiles . . . there may 


be a place for you at Rep 


your experience and abilities. 


Comp tion is based on 


Positions are open for: 


Senior Aerodynamicists 
Servomechanism Engineers 
Operations Research Physicists 


Design Engineers 
Stress Analysts 


Weight Engineers 
Propulsion Engineers 


Electronic Engineers 


(Microwaves & Circuits) 


Please forward complete resume to: 


Mr. 


. Eddy 


Guided Missiles Division 


REPUBLIC AVIATION CORPORATION 


99 Church Street 


New York 7, N. Y 


REVIEW 


AUGUST, 1953 


engineer Present position Project 


Résumé furnished on request 

496. Mechanical Engineer —Age 32; 8 years’ 
experience in aircraft testing and research on 
mechanical equipment and structures, including 
nearly 4 years supervising laboratory and test 
groups; responsibilities included the planning 
scheduling, and supervision of civilian and mili 
tary test programs. Desires responsible position 
in aircraft mechanical equipment design or de 
velopment fields) Complete résumé upon re 
quest Please indicate the nature and salary 
range of available positions. 


494. Aeronautical Engineer—B.S Ac. De 
sires responsible position in any foreign country 
for U.S. firm Varied experience in research, test 
production, and management and contract phases 
of aircraft, missile, reciprocating engines, and 
rocket power plants. Present position as an 
Administrative Engineer for aircraft corporation 
Married. Age 29. Excellent personal and pro 
fessional references. 


492. Aeronautical Engineer and Technical 
Writer —M_S. in General Engineering. Over 15 
years’ diversified general and aeronautical stress 
and writing experience, 
tion Prefers New 
location 


Desires teaching posi 
England or California 


490. Pilot Engineer 


neering 


B.S. Aeronautical Engi 
Currently employed as Captain for 
scheduled air line, covering domestic and inter 
national routes; 4,500 hours—air line, light plane 
and military fighter. Desires responsible position 
utilizing flight experience with engineering back 
ground 


Résumé upon request Age 29, 


married 


489. Aerodynamicist—Thermodynamicist 
Physicist -Graduate M.E. Seven years’ experi 
ence in supersonic wind-tunnel testing, aero 
dynamics, and heat transfer. Desires position in 
supersonic aerodynamic research and develop 
ment 


488. Pilot Commercial with all ratings 
Qualified DC-3, DC-4, and DC-6 with major air 
line experience as copilot and flight engineer 
Potal pilot time 2,700 hours. Total flight engi 
neer time 3,000 hours on DC-6 and B-29 
Ground-school instructor ratings in navigation, 
meteorology, aircraft, aircraft engines, and radio 
navigation B.S.Aero.E. degree, age 30 Will 


relocate 


487. Engineer -B.M.E. and M.S in Applied 
Age 30. Nine years’ experience in 
research, development, and design in aircraft and 
missile fields 


Mechanics 


Including airflow research in all 
speed régimes, using various types of equipment; 
design of mechanical and electronic equipment 
and instrumentation associated with experimental 
research and development facilities; and studies 
of stability, control, and performance problems on 
aircraft and missiles. Extensive experience with 
large wind tunnels. Good background in funda 
mentals of thermodynamics, mechanics, and 
flows Supervisory and administrative experi 
ence. Desires responsible position in applied re 
search in aeronautical or related field 


485. Representative or Government Contract 
Administrator and M.B.A, degrees. Four 
teen years’ aviation experience. Sales and 
Service Manager for prominent aircraft and en 
gine manufacturers. Civilian buyer, Air Force 
Equipment, Wright Field. World War II pro 
duction officer, AF Factory Representative, and 
test pilot Desires association with aviation 
division of commercial equipment firm, Oppor 
tunity important Current salary $8,500 Bro 


chure available, 


484. Sales Engineer—Seven years’ sales and 
service experience with aircraft components and 
systems; mechanical and electrical devices t« 
metal and allied industries. Presently employed 
by leading aircraft equipment company, servicin: 
eastern and middle U.S. air-frame and Govern 
ment agencies Married veteran. recently re 


located to East Coast 


— 
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